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NO MAINTENANCE IN 6 YEARS 
on 350 Armstrong traps 
draining 15 lb. heating system, 
including unit heaters, coils, 
radiators, steam mains and headers. 
Plymouth Shoe Company, 
Middleboro, Massachusetts 


SAVES 20% ON FUEL, 
since installing 
Armstrong Blast Traps 
with thermic air vents 
to drain heating coils at 
Norton Greenhouses, 
St. Paul, Minnesota. 


10-15% 
REDUCTION 
IN HEAT-UP TIME, 
trap maintenance 
costs reduced 50%, 
since installing Armstrongs 
to drain the 5 psi heating 
system to a 10” vacuum 
return at John Deere 
Ottumwa Works, 
Ottumwa, lowa. 


*THESE TWO USEFUL HANDBOOKS ===" 


for engineers, contractors and pipe fitters 
tell how and why Armstrong Steam Traps 
will rejuvenate your heating system: 

1. HOW TO SELECT STEAM TRAPS FOR 
UNIT HEATERS by the BTU Method and 
Condensate Weight Method; tables 

of BTU outputs of heaters produced 
by 24 manufacturers; installation 
methods, tables and charts. 


2. THE ARMSTRONG STEAM TRAP BOOK — 
36 pages of data on design, construction, 
selection, installation and maintenance 

of Armstrong Steam Traps for all 
services, all pressures. 


ARMSTRONG MACHINE WORKS 

846 Maple St., Three Rivers, Mich. 

Please send me: [] “How to Select Steam Traps For Unit Heaters” 
0 36-page “Armstrong Steam Trap Book” 
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THIS MONTH'S COVER 


Check-out station in a large retail food market. With the develop- 
ment of packaged air conditioning systems, this type of store is 
expected to provide an attractive field. For data on steps in the 
design of air conditioning systems for retail food stores, see page 77. 
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SAYS MR. C. GINN, Vice President and Gen- able the user to get his pump back in op- 
eral Manager of the F. E. Myers & Bro. Co., eration with a minimum of delay. Any 
one of the leading water pump manu-_ interruption of water supply is serious 
facturers: “We regard the use of standard and, if extended, may be disastrous, 
motors for pump and water system service especially to farmers. The use of standard 
as an important advantage to our cus- motors and consequent ease of replace- 
tomers. Motor exchange plans, made pos-_ ment and service is a big talking point for 
sible by the use of standard motors, en- our products.” 


More for your money with 
STANDARD G-E Fractional-Horsepower MOTORS 























Unit-Bearing Fan Washing Machine Oi! Burner Machine Tool 


Gas Pump Hermetic Refrigeration 
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Washington News 


LORING F. OVERMAN 





ACK in January this column, in commenting upon 

the possible fate of Harry Truman’s promise- 
anything program which won him re-election, observed 
that much can happen in Washington between the 
time legislation is introduced and the time for final 
passage. Specifically, this column said: 

“It ig not unlikely that some Senators or Congress- 
men who would vote ‘yes’ if certain questions were 
asked tomorrow, might vote ‘N ay’ three months from 
now. By that time it will be more apparent whether 
the President is insistent upon passage of a measure, 
or whether he is merely speaking for the record. It 
will be known whether the election upset was really 
a voters’ mandate, or whether the President’s elec- 
tioneering style merely caught the public fancy. 
More important, members of Congress will know how 
much they must temper their own views on certain 
subjects if they are to win support of fellow legis- 
lators when their own pet projects come up for con- 
sideration.” 

The three months of Congressional reorganization, 
hearings, and jockeying have now passed. With them 
appear to have passed the President’s great moment 
when it appeared that all was his to command. It 
may not be assumed that much of the program he 
had in mind will not be enacted, but it seems fairly 
certain that many of the barbs will be removed. 

One thing, apparently, has not changed. The Presi- 
dent has not faltered once in his interpretation of the 
November election as a mandate to junk Taft-Hartley 
labor regulations, to seek economic controls, to broaden 
social security and public housing, to raise taxes at 
the upper income and corporate levels, to push Civil 
Rights programs, and to inaugurate more government- 
sponsored activities of various kinds. 


Congress Drags Feet 


Congress, on the other hand, has seen a lot of things 
happen since the first of the year. It has seen the 
threat of inflation assume the proportion of a defla- 
tionary trend. It has seen John L. Lewis again throw 
his weight around when displeased. It has seen its 
own ranks torn asunder when Congressional toes are 
stepped on too hard by controversial proposals. As 
of this moment, while anxious to go along as far as 
Possible with the man responsiblé for their election, 
many enthusiastic Fair Deal members of Congress 
have reached the conclusion that they’re going to 
have to work with others in order to get any part 
of the Administration program over the hurdl 

An interesting sidelight of the 81st Cong 


ss is 
the part committees are playing. Normally, all of the 
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work of the House and Senate is done in committee 
rooms, with the recommendation of the committee 
commonly reflected by the final vote. In other words, 
approval of a certain piece of legislation by appro- 
priate House and Senate Committees has, in the past, 
been tantamount to passage of the bill. 


Committees Pass Buck 


Currently, committees have been opening hearings 
on controversial measures with a more or less tacit 
understanding on the part of the majority that the 
Administration’s wishes would be followed. In some 
instances efforts have been made to limit the length 
of hearings to a week, or even a matter of days, in 
order to speed things along. At this point, surprising 
opposition has often developed in the form of insis- 
tence that the hearings be scheduled to accommodate 
large numbers of witnesses desiring to be heard. 
Almost without exception, the petitioning witnesses 
have been in opposition to the measures under dis- 
cussion. 

Throughout the hearings, some have sensed the at- 
titude, “Well, we have to listen to the evidence, but 
we won’t let it change our determination to recom- 
mend passage of the measure.” Also sensed by ob- 
servers is the probability that committee members 
realize that, once on the floor of the House or Senate, 
the fight is going to start anyway. Therefore, com- 
mittee members appear to reason, they may as well 
send the measure along with their blessing—to please 
Harry—letting the chips fall where they may when 
the floor showdown comes. So in instance after in- 
stance, committee votes have been strictly along party 


lines—Democrats approving, Republicans contrary- 
wise. 


Liberalization Nevertheless 


Thus, while the President didn’t get the Taft-Hartley 
act repealed in three weeks as he had hoped, and 
while he seems unlikely to get $4 billion more in taxes, 
or price controls, or allocation authority—he won't 
come away empty-handed. Observers agree that the 
new labor law will be more to the liking of labor than 
management; that a 75c minimum wage and broader 
Social Security coverage are likely; that public hous- 
ing will include provision for some 800,000 units; 
that federal aid to education will get its foot into 
the Treasury doorway, and that the inevitable result 
of these and other door-openers will be higher taxes 
at some future date. 

Some idea of what it costs to have Government “do 
everything” is gleaned from hearings on Social Secur- 
ity proposals, before the House Ways and Means Com- 
mittee. Social Security Commissioner Arthur J. Alt- 
meyer told committee members that the cost of financ- 
ing the Administration’s broadened old age, survivors 
and disability insurance program on a pay-as-you-go 
basis, starting now, would be seven percent of pay- 
roll. Currently the rate is 2 percent—1 percent from 
employers, 1 percent from employees. Since most 
employers already know who really pays the sums 
that Government pays out, it might be a good idea to 
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100,000 C.F.M. CENTRAL AIR CONDITIONING FAN SYSTEM A, | 


REGULATED BY POWERS CONTROL AT UXBRIDGE WORSTED CO. 


a Additional equipment under POWERS Control has the 
following capacities: 


One 80,000 C.F.M. Fan System 
One 12,000 C.F.M. Fan System 
Two 60,000 C.F.M. Fan System 


AIR CONDITIONING CONTROL 


Helps Produce a Better Product at Lower Cost 


20 to 30% Increase in Efficiency — claimed for modern air conditioning 
installed in The Uxbridge Worsted Co., progressive 100-year-old mill at 
Uxbridge, Mass. 


Dry-Bulb temperature of 78° F. and Wet-bulb at 68° F. is maintained 
with year ’round accuracy of 1° F. plus or minus on over 300,000 C.F.M. 
of equipment conditioning air in carding, spinning, weaving and sewing 
departments. 


Room temperature is maintained by the control of reheater from the 
room dry-bulb recording regulator. Sub-master dew-point regulator is reset 
from room wet-bulb recording regulator. The dew-point temperature is 
maintained by the sequence operation of water heater, fresh air and recircu- 
lating air dampers, and finally the well water valve. 


For Better Air Conditioning Control and valuable aid in selecting the right 
equipment for your requirements contact our nearest office. 


CHICAGO 14, ILL., 2720 Greenview Ave. — NEW YORK 17, N. Y., 231 East 46th Street 
LOS ANGELES 5, CALIF., 1808 West Eighth St.— TORONTO, ONT., 195 Spadina Ave. 
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go ahead and raise the payroll deduction to what 
committee member Robert W. Kean (R-N.J.) called 
“An honest figure”. Employees, too, would then know 
that the Government pays out what the taxpayers pay 
in—less administration expenses. 


Steel Agreements 


It may be good news to some in the heating, ventilat- 
ing and air conditioning industries to know that steel 
supply seems to be catching up with demand, although 
the reasons for this reversed trend may, in turn, be 
subject to speculation. In any event, some of the in- 
dustries in the Department of Commerce program for 
the voluntary allocation of steel no longer require the 
amounts set aside for them. Readjustment of these 
voluntary schedules has made it possible to release 
this unused high priority steel to other industries 
where demand is still high. 

As of March 23, Secretary of Commerce Charles 
Sawyer reported release of 150,000 tons per month, 
despite the addition of several new programs, includ- 
ing 950 tons a month for baseboard radiation. 


Petroleum Exports 


Also of interest to the oil-fired side of the heating 
industry was the announcement, on March 21, of the 
easing of export controls over certain liquid petroleum 
items. This easing reflects an improvement in the 
supply-demand situation and is in line with the De- 
partment of Commerce policy of relaxing export con- 
trols as the domestic need decreases. Items which will 
not be limited by export controls, effective April 1, are 
crude oil, aviation gasoline, other motor fuel, kerosene, 
gas oil and distillate fuel oik, residual fuel oil, and 
blending agents. 

Despite this optimism over betterment of the oil 
supply, the long-range search continues for sources 
which would make this country independent of foreign 
supply in the event of a war. Some have not forgotten 
the time when warplanes flew while householders 
shivered. 

So Washington brass was looking forward with 
considerable interest to the dedication, on May 8— 
fourth anniversary of V-E day—of two new coal-to-oil 
demonstration plants at Louisiana, Mo. Authorized 
by the Synthetic Fuels Act of 1944, one of the 
demonstration plants has been completed at a cost of 
$10,000,000 by the Bureau of Mines, to serve as a 
proving ground for processes which it is hoped will 
spur the country to develop a new basic industry. 


Synthetic Fuel Plants 


The plants, centrally located with respect to the 
country’s major coal fields, were established after a 
survey of 206 proposed locations. A factor in the 
selection of Louisiana, Mo., was the availability of 
facilities of the Army’s Missouri Ordnance Works, an 
ammonia plant. This plant has been loaned to the 
Bureau of Mines. 

The plants will demonstrate the respective merits 
of two basic processes for converting coal into oil— 
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the direct hydrogenation or Bergius-I.G. Farben 
process and the gas synthesis or indirect Fischer- 
Tropsch process. The processes are said to be com- 
plementary rather than competitive, the liquid prod- 
ucts produced by each ranging from heavy fuel oiis to 
jet fuels and gasoline. (See News of the Month sec- 
tion, this issue.) 


Hoover Suggests Research 


Dedication of the pilot plants to the proposition that 
this country can convert its vast coal fields into petro- 
leum products, adds new meaning to the Hoover Com- 
mission’s recent recommendation that Congress speed 
the formation of a National Science Foundation to co- 
ordinate government financed research. The report 
points out that the Federal Government spent $625 
million in 1947 for research, exclusive of atomic en- 
ergy. It urges Congress to create the foundation to 
examine the total scientific research effort of the na- 
tion and assess the proper role of the Federal Govern- 
ment; to evaluate the division of research effort and 
the factors which impede effective national research. 

The Senate has passed a bill authorizing formation 
of the foundation, and the House is considering it. 
The bill provides that the foundation be administered 
by a board of 24 members distinguished in the fields 
of science, education, and public affairs. It provides 
that the board, together with an over-all director, be 
appointed by the President, subject to Senatorial con- 
firmation. The President vetoed a previous proposal 
to form the foundation, principally because it did not 
permit him to select the director. 

Proponents of the project contend that, despite all 
that has been accomplished, the frontiers of science 
remain largely unexplored. With such a body in exist- 
ence, acting as both a stimulator and co-ordinator of 
experiments and to encourage practical application, it 
is felt that progress in research fields will be speeded. 


Building Materials 


Not so long ago, the availability of lumber and other 
building materials determined the amount of construc- 
tion that could be completed. If the same yardstick 
were applied now, the current year should set new 
records. More building materials were produced in 
1948 than during any previous year on record, the 
Department of Commerce announced. The composite 
gain was 5% over 1947, previous record year. Items 
showing no gain included asphalt prepared roofing, 
range boilers, warm air furnaces, and structural tile. 





Cooperatives Encouraged 


Pending expected developments in the fields of hous- 
ing legislation, the Federal Housing Administration is 
smoothing the way for those desiring to construct co- 
operative group housing. Under an amended regula- 
tion, it is no longer necessary for sponsors to find a 
lending institution willing to make a loan before the 
proposed project can be analyzed by FHA. FHA off- 
ces have now been authorized to analyze proposals in 
advance of the filing of an application for a loan. 
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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 





JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 
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School Heating Design 


ROBERT H. EMERICK 


Consulting Mechanical Engineer, North Charleston, S. C. 





Attention is directed to the importance of properly 
evaluating all the influencing factors at the start of 
every schocl heating design, that time and money may 
not be wasted, and professional reputation affected. 


CHOOLS run to short daily hours, long week-ends, 
many holidays, occasional night classes and com- 
munity activities. How to design for these conditions 
with zoning and automatic control is known. However, 
the basic problem, whether to use steam, hot water, 
or warm air is in each case complicated by singular 
conditions of the case in hand. What we do is charge- 
able not to our technical skill, but to our judgment. 
We cannot follow with safety existing conventions, nor 
use them as an excuse. In short, we are working with 
public funds, and our choice had better be right. 
There is no one rule on which to base a decision, but 
an analysis of case histories does actually reveal a 
humber of judgment-factors, common to all jobs, that 
we should observe and weigh carefully before deciding 
to adopt one medium or another. Six of these factors 
follow: 
(1) Must we design the lowest-cost possible system, 
and what is it? 
(2) Is steam for a kitchen, pool or gymnasium in- 
volved, now or in the future? — 
(3) Is summer cooling a possibility? 
(4) Must we tie into an existing heating system? 
(5) Are we dealing with a single building or build- 
ing group? If the latter, are the units widely 
separated by streets or campus, now or in the 
future? 
(6) What are the architectural restrictions, if any? 
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As an example of how these factors, sometimes 
singly, sometimes in concert, can guide a design de- 
cision, suppose we examine the case of the Fern Creek 
Elementary School, at Orlando, Fla. 

Designed by L. Alex Hatton, to utilize north light- 
ing to the greatest practical extent, the classrooms are 
arranged in wings with the control units and boiler 
house in the center, and completely interconnected by 
loggias as shown in Fig. 1. The auditorium and ad- 
ministration building, planned for future erection, are 
delineated with dotted lines. Important design features 
are observed in the large glass areas set in the north- 
ern exposures, and the setting of the floor slab di- 
rectly on the ground. A cross-sectional view of a 
typical classroom and the layout, Fig. 2, is notable in 
that it shows the southern walls to be solid masonry 
with only small glass areas in the clerestory windows 
and in the doors. 

Because of the cafeteria and kitchen, first thoughts 
turned toward steam. However, in this case, these 
services had no influence, for in Orlando heating de- 
mands expire long before the end of the school year, 
and firing a large boiler plant solely for kitchen use 
was undesirable. 

Next studied was warm air because warm air, con- 
sidered for material and labor, generally is the least 
costly and satisfactory heat on the present market. 
However, a study of Fig. 1 and 2, illuminates the dif- 
ficulties involved in running long ducts around a 
campus. Architecturally, they simply did not fit. 
Future extensions to the auditorium in particular with 
its large demands further complicated warm air de- 
sign. In view of all circumstances, this medium then 
was rejected. 
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Fig. 1. Unit arrangement at Fern Creek Elementary School, Orlando, Fla. 


With the load strictly a heating one, the choice went 
back to a balancing of the advantages and disadvan- 
tages of steam and hot water. Preliminary estimates 
indicated that costs might be equal. Steam was con- 
sidered to offer somewhat sharper control, a desirable 
feature in a climate where temperatures tend to rise 
swiftly in the forenoon hours, and the fluctuations of 
solar heat have an immediate effect on the heating 
load. 

A consideration of the future loads indicated that 
whatever system was selected, the underground piping 
as far as practicable should be sized from the start 
for its ultimate capacity. Sizing for steam appeared 
simpler than arranging for water, primarily because 
of the number of pumping circuits involved, and the 
lengthy runs with their attendant friction losses. With 
steam, trenches were designed for supply and returns 
only, and while the grading affected the trench depths 
adversely, the very number of hot water pipes to go 
underground acted as a deterrent when contemplating 
the use of this medium. 

Weighing the various influences indicates that low 
pressure steam in this case offers several individual 
minor advantages, with no particular disadvantages. 
Consequently the choice of medium was made accord- 
ingly and steam was selected. 

The Fern Creek job is particularly interesting in 
its lack of cost influence. Almost always, one system 
or another will show a decided investment advantage. 
Our usual expectation is to find warm air, hot water 
and steam heating showing ascending costs in this 
order, but the latter two may reverse their order or 
even cancel out, in special circumstances. 

Occasionally our selection problem will appear to be 
simplified as the result of directives or expressed de- 
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sires by the controlling authority. For example, a 
school board for reasons of their own may demand 
some particular system, or the architect may show 
some preference. Actually this situation leads the de- 
signer into dual dangers. 

(1) The correct choice depends on our analysis of 
various factors, and if we skip this analysis, later 
troubles and criticisms will come straight to the de- 
signer’s door. He will deserve what people may say 
about him, because blindly following instructions is 
no excuse. The designer is supposed to know and, 
knowing, correct the guessers, including architects 
and school boards. 

(2) Danger lies in the possibility of having to do 
2 job all over again and perhaps to take in new bids. 

Consider the case of the new home economics build- 
ing for the Walterboro, S. C., High School, Fig. 3. To 
avoid building a new boiler house, the architect and 
Board of Education desired to use an existing room 
in the canning department, 120 ft from the site of the 
new building. 

This was a logical approach, particularly in these 
days of high building costs, and the fact that plan 
estimates showed a saving. Selection factors were 
checked off one by one, and warm air was eliminated 
mainly because of that 120 ft of school campus; steam 
lost out to forced circulation hot water on the economic 
balance. There were no future. extensions to consider, 
no kitchens and no gymnasiums. Two simple loops, 
with their individual circulators, offered no physical 
space problem whatever. Pre-bid estimates indicated 
the system should go in for around $7,000. Drawings 
were made accordingly, specifications written, and the 
whole job put out for bids. 

Up to this point the entire procedure was strictly 
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Fig. 2. Cross-section of a typical classroom. 


normal, or rather, we should say, it seemed to be nor- 
mal. As the designing engineer, this writer consid- 
ered the situation had been correctly analyzed and a 
proper decision reached. 

Unfortunately the situation had not been correctly 
analyzed, because the expressed desire of higher 
authority to use an existing building for the boiler 
house led to the assumption that cost was not the 
first consideration and actually it was. This job should 
have been designed from the start on the lowest pos- 
sible cost basis, but this fact did not jump at the de- 
signer until the bids, which ranged from $1,000 to 
$4,000 higher than the estimates, came in. This di- 
vergence was extraordinary for a small job. To say 
that consternation overwhelmed the authorities is an 
understatement. School funds always are limited and, 
with an $8,000 heating system, the board could not 
afford a building to house the system. Even the orig- 
inal estimate was now called out of line. 

There was nothing to do but to redesign the job. 
The new plan called for a warm air system and, in 
order to save on ducts, partitions and chimney, all 
machinery was placed in the long, open attic. As 
finally installed, two oil-fired air heaters of the hori- 
zontal type, set apart the full length of the attic, and 





each flanked by filters and an axial flow fan, deliver 
complete comfort to the new building. Each heater 
serves a thermostatically controlled zone. All ducts 
are concealed in partitions, with high wall registers in 
the classrooms and ceiling type diffusers in the corri- 
dors. The result esthetically is quite satisfactory, and 
provides a suitable job in every way. Fig. 4 shows 
a typical classroom. 

And what was the cost? It was less than $4,700. 
Everybody came out well except the designer. He had 
to do the job twice and was paid on the revised low 
price, which was quite what he deserved in view of his 
failure to analyze the situation correctly at the start. 

Moral: never believe all you are told. Always start 
by presenting the facts regarding the system with 
the lowest cost possible as the starting point and go 
on from there. 

A school problem frequently met, involves the phys- 
ical union of a new structure with an old building. 
In these cases the desirability of using existing equip- 
ment if possible, and certainly duplicating the operat- 
ing system, is immediately evident. However, the old 
system is not always above reproach, in which event 
the new specifications should incorporate its thorough 
rehabilitation. This business of rehabilitation is a 


A 

































































Asbestos ; are 
Insulation Ridge Roof Lineg Asbestos Insulation + Underwriters Thimbles 
Heater ¢ we Supply Ducts 3 Fuel Oil Valves Supply Ductsz ’ Heater € Fan 
Dompe ' ; i > a re OOS 0 gga wey eee qeageger ger er ~~ Eg 1 ! Joists 
wer Po he = SD eS 2 263-643-636 SSS ES We Flooring 
CeivingF tamh comb dmb amis 
re . ¢ 7 .- 
Masonry ~. H | ae 4 rt m4 1 yo ‘tee t 1 
1 Classrooms 1! 1 | |_|! Classrooms $3! | npounted on Cork || 
Grade = recw eturn Grilles a el | Concrete? | i Hee 
KTR “TIER. TRE ; [Saree 
Scale 
0 8 1G te Fuel Tank Note - Filters on Return Are 
. LONGITUDINAL SECTION Not Shown. 





Number of Areas Heated : 23 


Fig. 3. Heaters in attic design for the Walterboro, S. C., High School. 
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Fig. 4. High wall registers placed in a classroom. 


must, for human nature being as forgetful as it is, the 
designer will hear to the end of his days that the old 
system worked perfectly until he gummed it up by 
hooking on some new pipes. 

How these improvements are handled in practice is 
illustrated in the case of the St. Stephens group, at 
St. Stephens, S.C. Fig. 5 is a plan sketch showing 
the relationship of the various buildings. New work 
includes the gymnasium, cafeteria, kitchen, elementary 
school, and a centralized boiler house. 

The existing high school and auditorium are served, 
far from efficiently, by a one-piece steam system with a 
return pump in the basement. On the new plans, drawn 
by Halsey and Cummings, the existing boiler comes 
out and the system is supplied from the new boiler 
house. 

Specifications for the new work included a section 
devoted to rebuilding the old system which listed bet- 
terments extending all the way from simple radiator 
valve replacements to a regrading of the steam mains 
and the hooking in of new drip lines. Bidders were 
asked to segregate their 
prices for this part of the 


This is one of the cases in which a change of exist. 
ing medium was not indicated by an examination of 
the factors. Warm air was not desired for the same 
reasons existing at Fern Creek, and hot water intro. 
duced similar pumping and zoning problems. The all. 
season steam demand by the kitchen plus a great deal 
cf hot water for the large gymnasium, offered ad- 
ditional reasons for a choice of steam. 

Conditions are not always so clear cut. For example, 
Fig. 6, a three-story addition to an existing school in 
Charleston, S. C., also illustrates that a complete break 
with existing practices is sometimes the best way to 
design a job. 

The existing building is steam heated, employing 
a two-pipe system with a stoker-fired boiler. Early 
studies of the situation discovered that the old boiler 
room and chimney were too small to accommodate an 
additional boiler, thereby injecting the need for new 
boiler space in the plans and destroying the original 
scheme of concentrating boiler services in one room, 
Consequently, tying the two plants together intro- 
duced unexpected cost items. 

The next factor was architectural, while the new 
pians called for all piping to be concealed in walls and 
floors, this layout was not practical with steam owing 
to the probability of drainage problems originating in 
so large a network of flat piping. 

As we now had no great advantage in sight from 
duplicating the existing system (rather we could ex- 
pect some trouble) hot water was given preference 
over steam for this job. The result meant two different 
types of systems and two boiler rooms although the 
governing conditions indicated clearly that this was 
the thing to do. 

Warm air was considered and the reasons for not 
favoring it are interesting. Because of the large 
volumes required, we faced some knotty problems of 








work, not with the idea 
that its accomplishment was 
doubtful, but to facilitate 
bookkeeping and to produce 
a true picture of the new 








construction cost. All re- 
habilitation work should be 
priced separately to keep the 
costs straight. 
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Fig. 6. Addition to an existing 
school, Charleston, S. C. y alee 
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duct layout. Finding space 8 ciiaiaitiieiiion 
for ducts was far from easy. 
The possibility of noise had 0 
to be weighed, in view of § Scale 
the long runs and restric- Ne — 
tions on duct size, and the 8 8 © ° 7 
verdict was unfavorable. As v N § 
a final disadvantage the con- S N FIRST FLOOR PLAN 
necting corridors between 
the old and new structures 
remain wide open, thereby MO 
complicating the air distrib- 
ution and balance. 
There is one special condition that may seem to (b) System can be awkward physically if we have 
govern our decisions if our school is located in a large a number of zones or circuits. 
city. This condition is the occasional availability of (c) It may have no cost advantage over steam if the 
district steam. Actually, the basic situation is not buildings are widely separated. 
changed in the least. We are merely concerned with a (4) It is first choice, if much level or near-level 
steam valve and a meter instead of a boiler. We can piping is necessary. 
use the steam as it comes in, or convert it to hot water Steam 
or warm air—whatever our analysis of the essential (a) System is likely to involve the highest installa- 
factors indicate to be proper. There is ample precedent tion cost. 
for whatever we do. (b) It is well suited to widely spaced building 
It is now possible to draw some conclusions con- groups. 


cerning heating design for schools. Remembering that 
every job is at the mercy of its own peculiar conditions, 
we can set down these conclusions as follows: 

Warm Air 

(a) At the present market, it is likely to offer the 
cheapest satisfactory design. 

(b) If we can hide the ducts or perhaps camouflage 
them as false beams, system is then architec- 
turally favored. 

(ec) If we design for a single central plant, then it 
is not suited for a group of buildings. 

Hot Water 

(a) It is likely to be the method of heating second 

lowest in cost. 


(c) It provides sharp control characteristics. 

(d) Where kitchens, pools and gymnasiums are 

concerned it gets extra favorable consideration. 

(e) It is difficult to design for if proper grading 

and drainage cannot be provided. 

While these conclusions may not win universal agree- 
ment, there is one other conclusion that should. It has 
to do with the six factors we discussed previously and 
goes like this: if we fail to identify and properly 
evaluate all the influencing factors at the start of every 
job, we may discover that a loss of time, money and 
professional reputation is just around the corner. 
Getting these facts for every job therefore becomes 
our first duty. 





Radiant Heating Installed in College Building 


Three different construction techniques were used 
for the installation of radiant heating coils at the new 
$450,000 main building for San Angelo Junior Col- 
lege, San Angelo, Texas. In the two-story structure, 
which contains 61 rooms, floor coils are used for the 
auditorium, stage and library. For the auditorium 
stage, which is 61 ft x 29 ft, the coils were installed 
between floor screeds and then topped by maple finish 
flooring. 


The system is designed for the use of 114F water 
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at 15F outdoor temperature. Gas-fired boilers supply 
water both for the radiant system and the convectors 
that are used in small individual rooms. Three pumps 
force the water through coils in the separate zones. 

George R. Rhine, San Antonio consulting mechan- 
ical engineer, designed the heating system which was 
fabricated at the site and installed by J. P. Bollinger 
Plumbing & Heating Co., San Angelo. Architects 
were Maudlin & Lovett and the general contractor was 
G and E Construction Co., both of San Angelo, 
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Instrumentation for Field Tests 
of Panel Heating 





D. L. MILLS,* L. J. LATART,* and F. W. HUTCHINSON** 


This article is fifth in a series providing performance 
data on a carefully controlled field installation. 


HE science of space heating by means of radiant 

panels has progressed—through rational analysis 
combined with laboratory experiment—to a point such 
that, few if any basic questions of design or perform- 
ance remain unanswered. In contrast with the situation 
as it existed ten yearg ago the engineer and contractor 
of today can design and install floor, wall, or ceiling 
panels in practically any type of structure by utilizing 
any of a number of design procedures which have 
proven their validity through long and extensive use. 
The questions of today are not “Will it work?” or 
“How to do it?”, but pertain rather to comparisons of 
systems and to analyses of comparative first and oper- 
ating costs. 

The science of panel heating is no longer of partic- 
ular concern to the contractor or to the engineer; it 
is well established and has long since proven its worth 
in many hundreds of successful installations. The art 
of panel heating, however, is yet in the formative 
stage. What are the practical problems that arise 
with respect to plastering, to bending tube, to anchor- 
ing tube, to spacing and embedding coils? To what 
extent do occupants going through the normal processes 
of working and of living alter the heat balance and 
the unit rating in a panel heated structure? Are there 
circumstances in practice that lead to marked differ- 
ence between the results anticipated from tests made 
in the laboratory and the results realized from a prac- 
tical installation? These and a great many other ques- 
tions must be answered in terms of experience and 
from field tests of ordinary “everyday” panel heating 
installations. 


Test Program 

The requirements of a field program for testing 
panel heating installations are not so simple as might, 
at first glance, appear likely. Two seemingly contra- 
dictory conditions must be met: 

(1) The installation for test must be representative 
of average practice; hence it must be installed, oper- 
ated, and “used” just as would any other system and 
without the controls and restrictions that characterize 
an idealized laboratory program. Preferably the occu- 
pants should have no connection with the tests; if they 
do not know what is being sought they are less likely 
to influence, consciously or subconsciously, the results. 
In a laboratory program doors and windows can be 
left open or kept closed as the conditions of the test 





*Research Department, Revere Copper and Brass Incorporated, 
Rome. N. Y. 


**Professor of Mechanical Engineering, University of California, 
Berkeley. 


70 


may dictate, but in a representative field test such 
operating variables will be left to the whim of the 
occupants. 

(2) In contrast to the above-described requirement 
of uncontrolled and representative use of the heated 
structure, an installation suitable for effective field 
tests must be equipped with instruments of laboratory 
accuracy. Of even more importance, the instruments 
will usually have to be installed at the time the struc- 
ture is erected, since only when this is done is it pos- 
sible to obtain the required test data without disturb- 
ing normal operations of the system and without in- 
terfering with normal occupancy conditions. Some 
data can, of course, be obtained from any installation 
by means of portable field instruments, but if the tests 
are to provide information as to what happens in, un- 
der, or over the heating panels the required thermo- 
couples — or other temperature-indicating devices — 
must be built into the system at the time of installa- 
tion. 

Very rarely in practice is it possible to meet these 
two seemingly contradictory requirements — first, a 
completely average and representative field installa- 
tion, and second, instrumentation sufficiently complete 
and accurate to permit laboratory control of the field 
tests. 

To the authors’ knowledge the only existing struc- 
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ture which meets the requirements outlined in the 
above discussion is the building which was used for 
the tests which are described in this article. One 
other field laboratory in the United States—located 
on the Housing Research Campus of Purdue Univer- 
sity—partially meets the conditions, but has not been 
tested under conditions of normal occupancy and there- 
fore partakes more of the characteristic of a laboratory 
than of a representative field installation. By a fortu- 
nate combination of circumstances the building in 
which the work reported here is being done conforms 
exactly to the specifications for practical field tests. 


Revere Metallurgical Laboratory 


The structure in question was erected in 1947 to 
provide additional facilities for the metallurgical sec- 
tion of the research department of Revere Copper and 
Brass Incorporated. It is 25 ft by 60 ft with an 11 ft 
4 in. hung ceiling and is divided by partitions into a 
group of rooms which are in day-to-day use by metal- 
lurgists, chemists, and others who regard the building 
as their working space and have neither concern for, 
nor interest in, the heating tests which are being con- 
ducted in the building; under all circumstances the 
heating system operates to provide conditions which 
the occupants consider comfortable by their own defi- 
nition. As in all such structures this means that some 
rooms are kept at higher air temperatures than others, 
according to the personal preferences of the people 
who work there. 

At the time of erection it was decided to build into 
the metallurgical laboratory a series of different types 
of heating panels for use in comparative field tests 
and to equip the entire systems with all instruments 
necessary for obtaining complete performance records 
of individual panels and of groups of panels. A de- 
tailed description of the sizes and types of panels in- 
stalled was published in an article! written at the time 
the building was under construction. 

During installation of the panels by an. independent 
heating contractor analyses were made of the effective- 
ness of various methods for fabricating sinuous coils 
from copper tube, for putting the coils in place (in 
the ceiling-heated section), and for plastering in the 
coils. Reports of these field studies were published 
shortly after the work was done.? 3 

Preliminary tests were made of various sections of 
the heating system during the early winter months of 
1948. These tests served as a check on the instrumen- 
tation and led to minor changes which permitted 
greater stability of control and more rapid recording 
of test data. Results from the early 1949 tests were 
not published, since the structure had only recently 
been occupied and question may properly have arisen 
as to whether or not the transient heat-up interval 
was over and steady state equilibrium established. 

During the 1948-1949 heating season a comprehen- 
sive test program has been under way and will be con- 


*Panel Heating with Copper Tubing: Experiment in Practice, by 
hg Mills and L. J. LaTart, HEATING AND VENTILATING, October, 


*Fabrication of Heating Coils, by D. L. Mills and L. J. LaTart, 
EATING AND VENTILATING, November, 1947. 

Embedding Coils in Radiant Heating Panels, by D. L. Mills and 
L. J. LaTart, HEATING AND VENTILATING, December, 1947. 
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Fig. 2. Typical thermocouple arrangement. 


tinued until the end of the season. Each group of tests 
which has been conducted has been repeated for the 
same load conditions and re-run at different loads so 
the results as published are representative of recur- 
ring states in the system. The particular projects se- 
lected for investigation during this test season were 
as follows: 

(1) To determine the rating of floor panels under 
standard operating conditions as actually experienced 
in practice and to compare the test results with the 
ratings for the same conditions as calculated from 
laboratory data; 

(2) To investigate the influence of depth of bury of 
coils, in a concrete floor slab on uniformity of surface 
temperature across the slab and to investigate the in- 
fluence of varying load—at fixed depth of bury—on 
uniformity of surface temperature; 

(3) To determine the average fraction of heat input 
to a floor panel that is lost from the underside of the 
panel and to investigate the rate of rear loss as a 
function of changing load on the system, and 

(4) To determine the pattern of heat flow through 
floor panels (embedded in concrete) as a function of 
both load and depth of bury of the tubes. 

The first project—rating of floor panels—is one of 
major interest and concern to the designer since claims 
have frequently been made that ratings up to three 
times the calculated value are obtained from actual 
installations. To the authors’ knowledge no substan- 
tiating data have ever been published for such ratings, 
but technical folklore contains repeated references to 
such “Paul Bunyanish” installations. For the most 
part such references seem to be based on cases where 
panels carry design loads at less than design surface 
temperature; where this occurs the explanation is ob- 
viously one of overdesign, but it is by no means evi- 
dent that the error is in over-rating of panels rather 
than over-rating of the heating load. Because of the 
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vital practical importance of this subject it was se- 
lected as the first one to be investigated even though 
it would more logically follow the project on rear 
losses. Qualitative results on floor panel ratings have 
been presented in a recent article. Present indications 
—from work on the third project—are that the con- 
clusions deduced in that article can be even more 
rigorously applied than was there indicated. Thus, 
available-data (to be published in a following article) 
indicate that rear losses from uninsulated concrete 
floor panels located on a gravel fill exceed the assumed 
value of 10°, so that the actual rating of floor panels 
is somewhat less than the values given in the earlier 
article. This fact sharpens the warning—given at 
that time—that all published experimental data, 
whether from laboratory or from practical installa- 
tion, indicate that a floor panel operating at 85F 
should not be designed for an output in excess of ap- 
proximately 40 Btu per square foot per hour. 

Test work on the second, third, and fourth projects 
has now been finished and results, together with orig- 
inal data, will be given in subsequent articles of this 
series. Before beginning presentation of the test re- 
sults it will be well for the reader to visualize the sys- 
tems which were tested (in three separate rooms) and 
to familiarize himself with the method of instrumen- 
tation. The authors are firm in their belief that prog- 
ress in panel heating, as in other fields of engineer- 
ing, requires presentation of data which have been 
obtained under closely specified and reproducible con- 
ditions. In field tests, occupancy conditions cannot, of 
course, be reproduced but the general conditions of 
each test can be reproduced, and the method of instru- 
mentation can be so clearly specified that each reader 
can form his own judgment as to the validity of the 
data and the aptness of the conclusions. 


Instrumentation 


Fig. 1 shows a typical floor plan for one of the three 
rooms in which the floor panels are located which 
were used during the 1948-1949 tests. In these rooms 
all floor panels are of the sinuous coil type using 34- 
in. nominal diameter copper tube (%-in. actual O.D.) 
placed on 9-in. centers. The coils in one room are 
embedded so that the distance from top of tube to 
concrete surface is 1% inch; in the other two rooms 
respective depths of bury are 1 inch and 2 inches— 
in each case from top of tube (not centerline). 


‘Tests show limits in Rating Floor Panels, by D. L. Mills, L. J. 
LaTart, and F. W. Hutchinson, HEATING AND VENTILATING, January, 
1949, 
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As shown in Fig. 1, thermocouples (x) are located 
just under the surface of the concrete at the center 
points of the four quadrants of the room and at room 
center. Shielded thermocouples are installed in out- 
side and inside air and thermocouples are also located 
in thermometer wells in the supply and return piping 
to permit continuous recording of water temperatures 
entering and leaving the individual coil. Calibrated 
thermometers are also located in the thermometer 
wells and a flowmeter is used for determining the 
flow rate through the individual coil. 

A 16-point electronic recorder permits maintenance 
of continuous temperature records over an extended 
period prior to the start of each test and throughout 
the test period. By connecting selected thermocouples 
to the recorder, variations in conditions with chang- 
ing load can be observed and assurance attained that 
steady state exists at the start of any selected test 
period. During test an extensive control board per- 
mits manual switching of various groups of 16 ther- 
mocouples to or from the recorder. 

Fig. 2 shows in simplified form the flow circuit for 
each of the systems. Water is maintained at a selected 
and fixed temperature in the boiler. Flow to the heat- 
ing panel is continuous and the supply water tem- 
perature is established by blending return water with 
hot water from the boiler by means of a three-way 
valve. In order to eliminate the influence of slight 
changes in supply water temperature due to minor 
“hunting” action of the control system, the flow rate 
and supply temperature are fixed at the start of each 
test period; since tests are run only during conditions 
of steady state (excepting only such tests as are de- 
signed to investigate the influence of transience) this 
procedure is sound and accurate. 

A cross-section through the slab in the room with 
one-inch depth of tube bury is shown in Fig. 3. The 
“Xmas tree” thermocouple arrangement shown in this 
cross-section is representative of the type of thermo- 
couple installation which has been provided near the 
center of the heating panel in each of the three rooms 
that are used for test purposes. As shown in the draw- 
ing, thermocouples permit determination of the tem- 
peratures just under the surface of the slab along a 
line normal to the direction of the heating tubes. 

A second thermocouple series extends vertically 
downward from the floor surface through a tube and 
to a depth of more than 17 inches in the earth below 
the tube; this series permits determination of the 
vertical temperature gradient in the concrete slab 
above and below the tube and for a sufficient depth 
into the earth to permit realization of a straight line 
earth gradient. 

A third network of thermocouples is located in the 
concrete slab and is used for determining temperatures 
to permit plotting isothermals (constant temperature 
lines) in the main mass of the slab. A large number 
of “exploring” thermocouples are also available to 
permit detailed checking of surface temperatures. 





Subsequent articles in this series will present test data 
and conclusions regarding various design factors. 
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Automatic Dehumidification of 
Vented Enclosures 


MAX F. MUELLER 


The Davison Chemical Corp., Baltimore, Md. 


Using the sun's heat to reactivate silica gel through 
which the air of an enclosure is forced by natural 
expansion and contraction is the principle behind 
the Solar Radiation Breather, a device developed 
for Army Ordnance to preserve materiel. Results of 
three years of testing are described. 


EHUMIDIFICATION has, in recent years, be- 
come widely accepted as an economical and prac- 
tical method of preventing corrosion and other forms 
of moisture damage. The dehumidification of an at- 
mosphere, using a solid desiccant, consists essentially 
of bringing air, containing water vapor at a certain 
partial pressure, into contact with a surface, the 
water on which is at a lower vapor pressure. The two 
components tend to approach psychrometric equilib- 
rium with one another by transferring moisture from 
the higher partial pressure air to the lower partial 
pressure surface. This phenomenon is known as ad- 
sorption, and in this case the net result is a reduction 
in the moisture content of the air. The dehumidifica- 
tion process is normally designed to produce a pres- 
ervation atmosphere in the neighborhood of 30% R.H. 
The application of desiccant type dehumidification 
may be by static or dynamic means. For static appli- 
cation, a quantity of activated desiccant, such as silica 
gel, is placed in the space to be dehumidified. The 
initial charge must be sufficient not only to reduce 
the relative humidity of the air but also to remove 
water from the stored materials so that they too are 
in equilibrium with the desired humidity level. 

In dynamic dehumidification, as the name implies, 
machinery is employed to remove moisture from a 
given space. In the usual arrangement, air is drawn 
from the space to be dehumidified by a blower and 
forced through a bed of desiccant, where it is de- 
humidified. The dried air is returned to the space, 
where it collects additional moisture before again be- 
ing recirculated through the machine. When the de- 
siccant in the dynamic unit is exhausted, it is auto- 
matically reactivated. 

Larger spaces, such as ships and warehouses, are 
being dehumidified by means of desiccant machines. 
Smaller spaces up to, say, 4000 to 5000 cu ft in vol- 
ume can be treated by the static method. No addi- 
tional desiccant beyond the initial charge will be re- 
quired in the latter case if the space is hermetically 
sealed, since no further moisture can enter, hence 
protection of the stored materials is obtained as long 
as the container remains tight. If the container, or 
barrier, is subjected to fluctuations in ambient pres- 
Sure and temperature, then a variable pressure will 
occur inside the space and it is necessary that the 
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walls of the container be of sufficient strength to 
withstand these conditions. This necessitates the use 
of a sturdy and expensive enclosure. 

To utilize lighter and cheaper construction, the 
container may be vented to permit a flow of air into 
and out of the enclosure and prevent the establish- 
ment of pressure differentials between the enclosed 
space and the outside atmosphere. This flow is 
termed breathing, and its magnitude and rate depend 
upon the range and rate of atmospheric pressure and 
temperature change. A dehumidified container, which 
is vented to the air, will eventually come to equilib- 
rium with the humidity of the surrounding atmos- 
phere, however, since the air breathed in will normally 
be wet, humid air. To prevent this decrement of the 
dehumidified atmosphere, the incoming air may be 
passed through a breather containing a bed of desic- 
cant, thus removing the water from it. <A simple 
breather of this type would become saturated with 
water and require periodic replacement. To avoid ex- 
cessive servicing the desiccant would have to be re- 
activated in place, preferably by automatic means. 


Automatic Reactivation 


To meet this situation, a breather known as 
the Solar Radiation Breather was designed by The 
Davison Chemical Corp. for the Ordnance Depart- 
ment, U. S. Army, for use as protection of dehumidi- 
fied containers. The theory of operation of this 
breather has been described in detail in Chemical 
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Fig. 1. Moisture is removed from in-breathed air by the 
silica gel in the Solar Radiation Breather. The desiccant 
is reactivated by solar radiation when out-breathing occurs. 
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Fig. 2. Containers are equipped with accurate recording instruments to obtain satisfactory psychrometric data at elaborate 
exposure sites. One such test site is illustrated. 


and Engineering News (1945). Briefly, the breather 
is designed to dry the air breathed into an enclosure 
under any conceivable natural storage condition by 
forcing the air to pass through a bed of silica gel. 
Thus, only dry air can enter during in-breathing. 

Solar radiation is utilized during the out-breathing 
cycle for activation of the silica gel. The exposed 
surfaces of the breather are ‘finished in a dull black, 
having a high thermal absorptivity, hence the solar 
radiation incident on the surfaces will produce a 
relatively high surface temperature. The silica gel 
bed normal to the solar rays is only 1 in. thick and 
will be rapidly heated because aluminum, the material 
of construction of the breather, has high thermal 
conductivity. At the same time the air within the 
enclosure is being heated, which causes it to expand, 
and a flow of dry air out through the breather re- 
sults. The water in the silica gel is driven from the 
capillaries and is picked up and swept out of the 
breather by the flow of warm, dry air from the con- 
tainer, thus activating the silica gel and preparing it 
for the next in-breathing operation. 

Normally, the silica gel in a breather of this type 
which has an opening to the atmosphere will adsorb 
moisture by infiltration from the surrounding air 
even when there is no flow through the breather. To 
minimize this infiltration, a series of long narrow 
tubes has been incorporated in the breather design 
because this type of device is known to inhibit the 
passage of moisture vapor due to diffusion. 

The breather itself resembles an open inverted 
book, as shown in the cutaway photograph, Fig. 1. 
The model shown contains about 12 lb of silica gel. 


Test Program 


An extensive test program was established late in 
1945 to evaluate the outlined theory of operation. 
Basically, the program was designed to answer two 
equally important questions. 

(1) Will the Solar Radiation Breather reactivate 

itself? 

(2) Will the Solar Radiation Breather protect a 

tight, correctly dehumidified space? 
Both of these must be answered in the affirmative if 
the breather is to prove of practical value. 
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A view of cne of the test sites is shown in Fig. 2, 
which depicts ten barriers or enclosures of different 
sizes and shapes. The walls of the barriers are con- 
structed of thin aluminum sheets welded together, 
and the enclosed space is vented to the atmosphere 
through a solar breather which may be seen on the 
top of each container. These packs are loaded with 
equipment being preserved and the contents have 
been predried to equilibrium with 30% R.H. Each test 
unit is equipped with recording psychrometric instru- 
ments so that continuous dry bulb and dew point 
temperatures are obtained. From these, the relative 
humidity in each container may be calculated. 

As normally applied to a storage container, the 
Solar Radiation Breather would be filled with freshly 
reactivated silica gel. It was anticipated that during 
the early months of operation the silica gel would 
adsorb more water than it loses through activation, 
thus the total weight of the gel and its adsorbed 
moisture would increase monthly. This process should 
continue until the breather has come into equilibrium 
between the humid weather conditions and the dry 
condition in the pack. From that time on, the total 
weight of water in the gel should vary only with 
weather conditions. 
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Fig. 3. A desiccant bed will produce this characteristic 
water distribution curve when humid air is passed 
through it. 
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Fig. 4. The water contents of Solar Radiation 
Breathers equalize and hold fairly constant 
thereafter indefinitely. 


% WATER IN SILICA GEL 


To eliminate waiting through this period 
of attaining equilibrium, it was decided to 
preload some of the breathers with the amount 
of moisture that they would be expected to 
have when equilibrium would be reached in 
normal operation. 

The amount of water picked up by the gel is a 
function of the humidity in the air as it passes the 
particular particle of silica gel, and there will be a 
much higher concentration of water in the gel at the 
weather end of the unit than at the end connected to 
the pack. The resulting distribution of water through 
the bed, considering in-breathing only over the ex- 
pected diurnal interval, may be plotted and would be 
similar to the curve shown in Fig. 3. This is the 
characteristic distribution obtained with outside air 
at 80% R.H. and inside air at 30% R.H. and has been 
checked independently by the method of calculation 
given by Hougen and Marshall in Chemical Engineer- 
ing Progress (1947). Similar curves may be obtained 
for all the ambient conditions that a breather might 
encounter. 

During out-breathing, reactivation or desorbtion 
produces a different set of conditions, and many fac- 
tors produce a complex situation. It would be entirely 
impractical to attempt to calculate the ultimate dis- 
tribution of water through the bed of the breather, 
and only an estimate can be made of the amount of 
water that should be preloaded for test purposes. In- 
tegrating the area under the curve given in Fig. 3 
serves as a basis for a logical preloading of the 
breather, although it is emphasized that this is only 
a rough approximation of anticipated values. 

Certain of the test breathers were preloaded by 
connecting a small 15-cfm blower to the outlet of the 
breather and drawing weather air through until the 
effluent dew point was raised to a point corresponding 
to a 30% humidity at the ambient temperature. 


Results of Breather Tests 


The amount of water in the silica gel in each test 
breather was determined monthly by removing the 
unit from the container and weighing it. The breather 
was handled very carefully at these times to avoid 
disturbing the particles of gel more than necessary. 

Fig. 4 illustrates characteristic data chosen from 
many tests. Curve “A” represents the data from a 
breather containing active silica gel with no preload- 
ing at the start of the test. As expected, during the 
first few months the water content of the silica gel in 
the breather increased in more or less constant month- 
ly increments until the concentration of water was in 
the neighborhood of 0.19 Ib per pound of desiccant 
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(19%) at which time the curve leveled off and has 
since remained fairly constant. The curve labeled “B” 
shows the data obtained from a breather which was 
partially loaded with water to a concentration of 0.27 
Ib of water per pound of desiccant in accordance 
with the previous discussion. In this case, after an 
initial drop, the average water concentration in the 
silica gel bed has remained fairly constant throughout 
the duration of the test, although the concentration 
curves throughout the bed have undoubtedly assumed 
many shapes and forms during the period of the test. 

Several breathers were purposely overloaded with 
water at the start of the test and curve “C”’ illustrates 
the results from one of these. Note the rapid reactiv- 
ation which occurred during the early months of the 
test and the gradual leveling off at about the same 
general location as the other two breathers. These 
data, which are characteristic of many obtained dur- 
ing the test program, indicate that the Solar Radia- 
tion Breather will operate as designed. 


Psychrometric Conditions in Containers 


Of equal importance is the consideration of whether 
the Solar Radiation Breather will hold the desired 
humidity level within the container over long periods 
of time. Before the results from psychrometric tests 
made to determine this factor could be relied upon, it 
was necessary to be certain that the containers were 
tight, since leaks of any kind would materially affect 
the results obtained. Packs under test were repaired, 
where necessary, until the leakage at 3 in. w.g. pres- 
sure was reduced to a maximum of 0.25 cu ft per hour 
per 100 cu ft of container volume. This arbitrarily 
chosen figure was found to permit satisfactory psy- 
chrometric data to be obtained on the subsequent tests. 

After studying and discarding many ways of pre- 
senting temperature and humidity data obtained over 
extended periods of time it was determined that the 
most valuable long range data could be shown as 
weekly averages on a chart where the abscissa is per- 
cent relative humidity and the ordinate is dew point 
temperature. On this type of psychrometric chart, 
lines of constant dry bulb temperature appear as con- 
tour lines sloping upward to the right. The psychro- 
metric condition of the pack atmosphere can thus be 
followed from month to month and from season to 
season without the chart becoming cumbersome. 
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Fig. 5. Weekly average relative humidities remained within 
a narrow band over a two year period in tight containers 
protected by Solar Radiation Breathers. 


Fig. 5 presents the results from two characteristic 
packs, the data extending over a two year period. The 
pack represented by the data in the left block of the 
chart, labeled A, contains no commercial desiccant 
other than that in the breather, and depends on the 
desiccant value of the stored materials to maintain 
an isopsychric condition (a uniform percent humidity 
at all temperature levels). The initial data were 
taken from this pack in October of 1945 and the first 
weekly average plotted is shown as 10/21/45. Previ- 
ous to the start of the test the pack had been predried 
to a point where the contents were in equilibrium 
with a 20% relative humidity. Shortly after this 
(December, 1945) the equilibrium humidity was arti- 
ficially raised to 30°. As the seasons progressed and 
the temperature became gradually warmer, water was 
driven from the materials into the atmosphere (de- 
sorbed) with the result that by late May of 1946 the 
dew point temperature had risen from 10F to 46F. 
This change in dew point temperature was the net 
effect of a rise in average dry bulb temperature from 
40F to 80F. 

With the return of colder weather the dry bulb 
temperature receded to its former level, with a cor- 
responding drop in dew point temperature. The cycle 
was repeated during 1947 with a peak average tem- 
perature of 95F in August, and an accompanying rise 
of dew point temperature to 55F. During the entire 
period a fairly constant average relative humidity 
was maintained. As the dry bulb temperatures de- 
creased again during the winter season, a simultane- 
ous counter-balancing drop in dew point temperatures 
took place, so that again a uniform percent relative 
humidity was maintained. The data for the entire 
year of 1947 (the second year) discloses a maximum 
fluctuation of average humidity during the entire 
year of only 11%. 
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The data from a second container, shown in Sec.” 
tion B of Fig. 5, repeat, in general, these same varia- 
tions within an even narrower band of relative hu- 
midity. This unit contained 50 lb of silica gel in the 
pack with the stored materials which increased the 
desiccant-volume ratio of the space. The additional 
desiccant value in this container has added to the fly. 
wheel action to reduce the daily variations of relative 
humidity. 

The data shown on Fig. 5 are characteristic of unit 
containers stored out of doors in a temperate climate 
and have been chosen from many such tests. It may 
be observed that the results obtained during the first 
full year’s operations were more erratic than those 
for the second full year. This is due to the extremely © 
slow attainment of equilibrium and the long term | 
redistribution of residual water among the various 
components of the packs. 

The data from the containers shown, which are 
characteristic of many such tests, indicate that the 
Solar Radiation Breather will effectively maintain the 
desired humidity level within a container. 

The design of the breather bed, being long and 
narrow, is such that channeling should not be encount- 
ered. An important factor in assuring good distribu- 
tion in adsorbent beds is the obtaining of reasonable 
pressure drop through the bed. Due to the low ve- 
locity of the air flow through the bed during normal 
breathing operations very low pressure drops occur. 
Draft gauges installed to measure this factor during 
some of the tests have shown that the pressure drop 
across the bed never exceeds 0.05 in. w.g. 

The low air velocity through the 20 inlet ports also 
obviated the necessity for installing a screen filter on 
the breathers. No operating difficulties were encount- 
ered during the period of the test due to the absence 
of screens. 





Conclusions 


The following conclusions may be summarized from 
the results to date: 


(1) Neither complete reactivation nor exhaustion 
of the silica gel ever occurs, rather the silica gel in 
the breather tends to approach an equilibrium condi- 
tion dependent upon both the ambient psychrometric 
conditions and the humidity prevailing inside the 
container. This equilibrium will never quite be at- 
tained because the dependent conditions are constantly 
changing. 

(2) While the breather will maintain a satisfactory 
preservation level of humidity inside a tight, correctly 
engineered container, it is not a corrective device. 
that is, it will not remove appreciable quantities of 
water from a wet pack. The contents of the container 
must be properly predried so that the stored mate- 
rials are in equilibrium with the desired humidity 
level and a sufficient amount of flywheel desiccant 
must be added; further, the container must be tight. 
since leaks permit moisture to enter without passing 
through the breather. 


Acknowledgement is made to the Ordnance Depart- 
ment of the Army, under whose authority these tests 
were made. 
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Air Conditioning Retail Food Stores 


H. M. HENDRICKSON 
Chief Engineer, Ralph E. Manns Co., Los Angeles, Calif. 


Government statistics for 1946 show that there 
are approximately 474,000 food stores in the 
United States. In addition, there are approximately 
29,800 general stores which also handle food. This 
makes a total in excess of 500,000 establishments 
handling food in the United States. Of this total, 
very few are air conditioned and many are not even 
ventilated or adequately heated. This article covers 
the necessary design calculations for air conditioning 
this type of retail store. 


HE number of retail food stores on the Pacific 

Coast employing mechanical cooling for comfort 
is almost negligible. However, in the warmer dry 
regions of the Pacific area there are many stores 
using evaporative cooling, and one of the larger food 
chains has several hundred stores in California and 
Arizona equipped with evaporative coolers. In the 
more humid regions of the South and East, there is 
a greater predominance of mechanical cooling. How- 
ever, on the whole, the field of air conditioning for 
retail food stores is relatively untouched. 


Basis for Design 


Air conditioning systems for retail food stores 
should be designed to perform the following major 
functions: 

(1) Provide comfortable conditions for customers. 

(2) Provide comfortable conditions for employees. 

(3) Improve the keeping qualities of the food being 
sold, particularly fresh fruits and vegetables. 

Incidental to these three major functions are a 
number of other benefits which will be derived from 
air conditioning. Some of the most important of 
these are listed: 

(1) Use of clean filtered air to reduce the frequency 

of cleaning and painting store interiors. 

(2) Proper ventilation in connection with air con- 
ditioning will reduce odors from occupants, 
fruits and vegetables, and from other store 
stock. 

(3) Maintenance of a positive pressure inside the 
store, by having an excess of fresh outside air 
over exhaust air, will largely prevent the in- 
filtration of dust and dirt from the outside. 

(4) Lower temperatures inside the store will im- 
prove the operating conditions of air-cooled 
refrigeration units for meat cases, walk-in 
refrigerators, ice cream cabinets, and frozen 
food cases. 

As against these advantages, we must balance the 

cost of the initial equipment and installation, and 
also the operating cost of the air conditioning equip- 


ment. It is almost axiomatic that air conditioning 
will increase sales at first. But it is questionable 
whether the increased sales volume will continue when 
the competitor across the street also puts in air con- 
ditioning. Then everyone is practically back on the 
same footing as before. 

Air conditioning can only be economically justified 
if the volume of business and the profit margin con- 
tinue high enough to absorb interest on the extra 
capital expenditure, depreciation and operating costs, 
and still leave a reasonable profit for the business. 
Therefore, in many cases, complete air conditioning 
cannot be justified. Some modified form of cooling 
and ventilating is all that the traffic will bear. How- 
ever, mass production of packaged air conditioning 
units may in time reduce costs to a point where the 
capital expenditure will not be such a large item. 
Several large food chains have already tried the 
packaged air conditioners with considerable success. 


Methods of Cooling 


Summer cooling inside a store is usually provided 
by one of the following three methods: 

(1) Ventilation with large quantities of outside air. 

(2) Evaporative cooling using 100% outside air in 
somewhat smaller quantities in the usual wet- 
ted pad or spray type cooler. 

(3) Mechanical cooling with refrigeration, using a 
smaller air circulation than either ventilation 
or evaporative cooling, and recirculating about 
75% of the supply air. In certain localities 
where cool well water is available for precool- 
ing the fresh air, mechanical cooling can be 
economically used without recirculation. 

The climatic conditions in the area where the store 
is located largely determine which type of cooling is 
the most feasible. (Refer to ACRMA Code of Ap- 
plication Engineering Standards for Air Condition- 
ing for Comfort for recommended outside design con- 
ditions.) We can set up three climatic zones in the 
United States according to outside design tempera- 
tures, as follows: 


(1) Ventilation Zone (low outside dry bulb tem- 
peratures): 85F and lower outside design dry 
bulb. 

(2) Evaporative Cooling Zone (low outside wet 
bulb temperatures) : 95 to 110F outside design 
dry bulb; 62 to 70F outside design wet bulb. 
(Preferably 25F or more difference between 
dry and wet bulb.) 

(3) Mechanical Cooling Zone (high outside wet 
bulb temperatures) : 90 to 110F outside design 
dry bulb; 70 to 80F outside design wet bulb. 

There is a gap in the above zones between 86 and 
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g9F design dry bulb temperatures where ventilation 
is not ordinarily satisfactory and it is hard to justify 
mechanical cooling. The common evaporative cooler 
will not do a good job because there is not sufficient 
wet bulb depression (difference between outside dry 
and wet bulb temperatures). A highly efficient air 
washer (a type of evaporative cooler), with two spray 
banks and capable of cooling 85% to 95% of the wet 
bulb depression, might be used with design wet bulbs 
below 70F. Supply air temperatures around 72F or 
lower, depending upon the wet bulb, would be possible. 
However, air washers are seldom used in retail food 
stores, except possibly for a large super market ap- 
plication. When in doubt, mechanical cooling is always 
the safest bet if the cost can be justified. And often 
the cost will not be much more than a fancy ventila- 
tion system or a complicated system designed to take 
full advantage of all evaporative cooling possibilities. 


Methods of Heating 


Some type of heating system is needed in winter 
for comfort of employees and customers, and to pre- 
vent freezing of food products during cold weather, 
especially at night. Where natural gas is available, 
direct-fired gas unit heaters provide the cheapest in- 
stallation and the least operating costs. Where nat- 
ural gas is not available, either oil- or coal-fired heat- 
ing systems are generally the most economical. Steam 
unit heaters in connection with gas-, coal- or oil-fired 
boilers are the usual choice for steam heating systems 
for stores. 

Entrance doors are always a problem because of 
drafts. Often this problem is solved by locating a 
unit heater near each entrance and blowing toward 
the entrance. An alternate solution is to locate a 
unit heater above each entrance with the warm air 
directed downward. Another heating solution for 
the check stand, aggravated because of its proximity 
to the entrance door, is the use of floor panel heat in 
these areas. In the case of a complete air condition- 
ing system using air ducts, one main heating coil 
may be used, but some sort of booster heater should 
be provided for the entrances in cold climates. 

Climatic zones for heating, similar to those given 
previously for cooling, may be arbitrarily set up as 
follows: 

(1) Mild Temperatures (light heating load): 40 to 

25F outside design dry bulb. 

(2) Cold Temperatures (medium heating load): 

below 25 to 10F outside design dry bulb. 

(3) Severe Temperatures (heavy heating load): 

below 10F outside design dry bulb. 


Cooling by Ventilation 


Ventilation is the least expensive method of pro- 
viding a certain degree of comfort inside a store in 
climates where the outside temperatures are compara- 
tively low during the cooling season. With ventilation 
alone, however, the inside temperature will be higher 
than the ambient temperature because the ventilation 
alr entering at the outside temperature must absorb 


the heat load within the room and be raised in tem- 
perature accordingly. The amount of this tempera- 
ture rise depends upon the internal heat load and the 
quantity of ventilation air introduced. The more air 
handled, the smaller the temperature rise, but there 
are limits to the amount of air movement that can be 
tolerated. About 50 fpm average air velocity through 
the occupied space would be maximum, and that would 
be somewhat drafty in spots as the velocity would not 
be uniform over the cross-sectional area. Usually the 
quantity of ventilation air is calculated on an air 
change basis of from 5 to 15 changes per hour in the 
conditioned space. This represents a range of from 


36 in. Propeller Fans 


3 ’p each 
get he 
_ | 











! 


























Screen Nl yy 
f Partition 
Produce Stock Room 
Cook ‘aod 
=: , Low Partition ; 
Pr | 
+ Shelves 

Shelves —~+ 















































v 
& 
ay 
3 
= g 
fe) ® : 
S § 
ca 
ath, 
38 N ¢ Sales Koom 
SsLjs 
So re) 
g 8 
SLIO 
| is 
bes 3 
Ww } 
3 Check Stands 
\ 
T-Fresh re il l l 
LH/sgaghgadal f 






































<n: 
Fresh Air Inlets 


Le Under Windows 50 fe. 











Fig. 1. Typical ventilation plan for a retail food store using 
exhaust fans. 
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4 to 12 minutes for a complete air change in the con- 
ditioned space. 

A means of supplying the ventilation air, as well 
as a means of exhausting it, must be provided. Often 
propeller type exhaust fans are provided in the back 
wall of the stock room. Outside air is drawn through 
the store from gravity openings near the floor in the 
front wall and is discharged out through the rear 
wall by the exhaust fans. Another method is to pro- 
vide gravity openings near the floor along the outside 
walls and relief grilles in the ceiling to the attic 
space. Attic exhaust fans are then used to induce 
ventilation air movement through the occupied space 
and into the attic. Either the attic exhaust or the 
back wall exhaust method will give a very inexpensive 
ventilation system. However, neither system provides 
a positive pressure inside the building to prevent in- 
filtration of dust and dirt from the outside. 

It is difficult to obtain uniform air distribution with 
exhaust fans alone. More satisfactory results will be 
obtained by providing a supply fan with distribution 
ducts and grilles, in conjunction with exhaust fans. 
However, the cost of a combination supply and ex- 
haust system generally runs so high that it becomes 
feasible to consider the additional expense of using 
evaporative or mechanical cooling to obtain more com- 
fortable summer conditions than can be had with 
ventilation alone. 

Ventilation calculations for a typical 50 ft wide by 
140 ft long food store (95 ft retail section, plus 45 ft 
stock room) with a 14 ft ceiling height, and in a cli- 
matic zone having a summer design dry bulb tem- 
perature of 85F or lower, would be as follows: 

50 & 140 — 7,000 sq ft floor area 

7,000 sq ft * 14 ft ceiling height — 98,000 cu ft 

volume 

Use 2 propeller exhaust fans in rear 50 x 14 ft 

wall 

50 x 14 — 700 sq ft cross-sectional area of store 

Figuring 50 fpm average velocity through the store 

over the cross-sectional area, we have: 

700 x 50 — 35,000 cfm maximum ventilation air 

Consider ventilation at the rate of 5 minutes per 

air change, or 12 changes per hour, then: 

98,000 

5 Min. 

For this store use two 10,000 cfm 36 in. diameter 

propeller type exhaust fans, each with a %°4 hp 
motor 

Fig. 1 shows a typical arrangement of the exhaust 

ventilation system for this store. 





= 19,600 cfm required. 


Evaporative Cooling 


Evaporative cooling is normally more expensive 
than straight ventilation, but less expensive than 
mechanical cooling. This applies to both initial in- 
stallation and to operating costs. Since evaporative 
cooling systems cost much less to own and to operate 
than complete air conditioning systems with mechan- 
ical cooling, they have been used quite extensively in 
retail food stores located in hot dry climates. They 





give very satisfactory results in food stores, except 
during the few days during the summer when the 
outside wet bulb temperature is unusually high and 
the dry bulb temperature considerably below the peak 
design condition. 

An evaporative cooler functions best with a large 
spread between the outside dry and wet bulb tem- 
peratures. When the outside conditions are “muggy,” 
the inside conditions will be the same or worse, and 
occupants of the conditioned space will have a 
“clammy” or oppressive feeling with the evaporative 
coolers operating. Under such conditions it is best 
to shut off the evaporative coolers or to operate the 
fans alone with the water shut off. While mechan- 
ical cooling would eliminate these “muggy” periods, 
it is often very difficult to justify the considerable 
additional expense, both initial and operating, to take 
care of these short periods. During most of the cool- 
ing season, the wet bulb depression is comparatively 
large and evaporative cooling does a good job in hot 
dry climates. The factors of sales volume and store 
profit enter into the picture at this point and largely 
determine whether or not mechanical cooling is eco- 
nomically justified. With high prices and keen com- 
petition such as exists between food stores today, 
very few are in a position to increase food prices 
further to compensate for the increased cost of me- 
chanical cooling. 

On the other hand, evaporative cooling does have 
some advantages over mechanical cooling. With 100% 
outside air circulated, the air in the store will be 
fresher than when 75% of the air is recirculated, as 
is usually the case with mechanical cooling. Also, 
the moisture added to the air during cooling by evap- 
oration improves the appearance and keeping qualities 
of fruits and vegetables on display. 

Evaporative cooling calculations for a typical 50 ft 
< 140 ft store with 14 ft ceiling height, located in 
a climatic zone suitable for the use of evaporative 
cooling equipment are now considered. Table 1 sum- 
marizes inside and outside conditions and Table 2 
shows the steps in the calculation of the sensible heat 
load. Other data are: 

Floor area — 50 & 140 — 7,000 sq ft 

Room volume — 7,000 « 14 — 98,000 cu ft 

K factor — transmission factor, Btu per (hr) 

(sq ft) (F) 





TABLE 1—CONDITIONS FOR EVAPORATIVE 
COOLING PROBLEM 














Air Condition 
Design Factor 

Outside Inside 
Dry bulb temperature, F 100 85F 
Wet bulb temperature, F 70 
Dew point temperature, F 54 
Relative humidity, % 20 
Grains per Ib 62 
Btu per Ib 33.4 
Cu ft per Ib 14.3 





— 
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TABLE 2—CALCULATION OF SENSIBLE HEAT LOAD— 
EVAPORATIVE COOLING 
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Load in 
Item Calculation Btu per hr 
Shaded front 
glass area (75%) (50 X 14) = 525 sq ft 
Heat load* (525) (1.13) (100 — 85) 8,900 
Walls— 
glass area (380 X 14)—525= 4,795 sq ft 
Heat load (4,795) (0.33) (100 — 85) 23,700 
Sun effect on 
1 wall area 140 X 14 = 1,960 sq ft 
Heat load (1,960) (0.33) (110 — 100) 6,470 
Floor on 
ground No Cooling Load 0 
Ceiling to attic 
area (4 in. 
insulation) 50 X 140 = 7,000 sq ft 
Heat load (7,000) (0.075) (115 — 85) 15,800 
People (100 persons) (180 Btu per hr 
each at 85F D.B.) 18,000 
Lights (14,000 watts) (3.41 Btu) 47,740 
Air-cooled 
refrigeration (5 hp total connected load) 
compressors (3,400 Btu) 17,000 
Fan motors (3 hp) (2.545 Btu) 7,635 
Misc. electrical 
equipment _ (1,500 watts) (3.41) 5,115 
Total sensible heat load 150,360 
*In each case. formula for heat load is (area in sq ft) (K factor) 
(F temp. diff.) 





Outside Design D.B. = 100F 
Outside Design W.B. = 70F 


Wet Bulb Depression = 30F 





Evaporative coolers, depending upon design, will 
cool the entering air from 60% to 80% of the wet 
bulb depression, or with a wet bulb depression of 30F, 
this will be 18 to 24F. 

Assume that 80% efficient coolers are used: 

0.80 «x 30 — 24F cooling effect 

With entering air at 100F, then 100 — 24 — 76F 

supply air. Then, allowable temperature rise in 
room — 85 — 76 — 9F 

Btu per hr sensible heat load — (lb per min sup- 

ply air) (60 min) (temp. rise) (sp ht) 


cfm supply air 
Lb per min supply air — 





cu ft per lb 


cfm supply air Btu per hr sensible heat load 








cu ft per lb (60 min) (temp. rise) (sp ht) 


cfm supply air 150,360 Btu per hr 





14.3 (60) (9) (0.24) 
(14.3) (150,360) 





cfm supply air — = 17,000 


(60) (9) (0.24) 
Therefore, use three 6,000 cfm 80% evaporative cool- 
ers which will provide 18,000 cfm total air circulation 
—all outside air. 
Fig. 2 shows a typical arrangement of evaporative 
cooling equipment for a retail food store. 
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Fig. 2. Typical arrangement of evaporative cooling 
equipment for a retail food store. 





98,000 
== 5.45 minutes per air change 
18,000 
60 
—— = 1] air changes per hour 
5.45 


If 60% evaporative coolers were used, then the cool- 
ing effect would be only (0.60) (30) —18F. Air leav- 
ing the evaporative cooler would be 100 — 18 — 82F. 
Temperature rise in room — 85 — 82 — 3F. 


(14.3) (150,360) 
Supply air required — 





— 49,800 cfm 
(60) (3) (0.24) 
== less than 2 min air change in conditioned space. 

This high air circulation would be quite drafty. See 
previous ventilation calculations. The room temper- 
ature should be allowed to rise to 86F so that the air 
supply could be reduced to 37,400 cfm with a 4F rise 
in the room. 

To determine final room conditions, refer to psy- 
chrometric chart, Fig. 3. 

Using 80% evaporative coolers and starting with 
air entering the evaporative cooler at 100F D.B. and 
70F W.B., point A in Fig. 3, the air is cooled by 
evaporation along a constant 70F W.B. line through a 
24F dry bulb range to 76F D.B., point B in Fig. 3. At 
this point the condition of the air entering the condi- 
tioned space is 76F D.B., 70F W.B., 67.5F D.P. and 
74% R.H., as read from the psychrometric chart. 
Neglecting moisture gain in the room, this supply air 
will rise 9F D.B. along a constant 67.5F D.P. line to C 
while absorbing the sensible heat load in the room. 
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Fig. 3. Evaporative cooling and mechanical cooling 
cycles illustrated on psychrometric chart. 


The internal latent load would be from the people 
in the room plus any moisture given off by the fruit 
and produce being displayed. Let us now calculate 
this latent heat load. 


Latent Load Btu per hr 
(100 people) (220 Btu per hr ea. 
at 85F D.B.) 22,000 


Assume 12,000 Btu per hr from fruit, produce 
and other moisture-generating sources 
Total latent heat load 

Room moisture gain in gr per lb — 


(Btu per hr latent load) (7,000 gr) 


12,000 
"34,000 





(1,060 Btu per lb moisture) (lb air circulated per hr) 


(34,000 Btu) (7,000) (14.3) 

== = 2.63 grains per lb 
(1,060) (18,000 cfm) (60 min) 

Moisture content of supply air 


at 67.5F D.P. = 101.0 grperlb 
+ Moisture gain in room = 2.63 grper lb 








Final room moisture content 103.63 gr per lb 


Since this final moisture content corresponds to 68F 
D.P., the final store conditions will be 85F D.B., 68F 
D.P., 73F W.B., 56% R.H., as indicated from point D, 
Fig. 3. 

A well designed evaporative cooling system should 
provide air circulation of 2.5 to 5 cfm per sq ft of 
floor area. The cost of such an installation, depending 
upon elaborateness of the air distribution ductwork, 
will vary from 25 to 50c per sq ft of floor area. This 
is less than half the cost of a mechanical cooling job. 


Mechanical Cooling 


Mechanical cooling is the most positive and most 
universally satisfactory method of providing comfort 
conditions in summer. It employs refrigeration equip- 
ment, including compressor, condenser and an evap- 


orator or cooling coil. Sometimes the evaporator js 
a water cooler for providing chilled water for circy- 
lating through surface cooling coils, or for spraying 
in an air washer, but more often direct expansion 
cooling coils are used. The refrigeration equipment 
reduces the temperature and humidity of the air 
supplied to the store. Such a system is commonly 
called air conditioning, which term technically in. 
cludes cooling and dehumidifying in summer, heating 
and humidifying in winter, filtering and cleaning of 
the air, and proper air distribution by means of air 
ducts and grilles. 

Mechanical cooling systems are more expensive in 
both initial cost and operating costs than either ven- 
tilation or evaporative cooling: Therefore, building 
insulation is an important consideration. For one- 
story buildings, 3 to 4 in. of roof or ceiling insula- 
tion is practically a minimum requirement. 

Because of the high cost of equipment and opera- 
tion, it is not economically feasible to circulate 100% 
outside air except in localities where cool well water 
can be pumped cheaply and used for precooling the 
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Fig. 4. Typical cooling equipment layout for a retail 
food store, using 5-hp packaged air conditioning units. 
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incoming air. About 25% of the air circulated is 
fresh outside air, the remaining 75% being recir- 
culated air. However, dampers are usually provided 
so that all fresh air can be circulated with the return 
air shut off, when the weather outside is mild. Relief 
vents, usually to the attic, must be provided to let 
the excess air out when large quantities of fresh air 
are used. The attic space should have roof ventilators 
to the outside. On the heating cycle, where the out- 
side winter temperatures are very severe, the fresh 
and return air mixing dampers may be set to take 
a minimum of 10% outside air and 90% return air 
during the coldest weather to save fuel. 

Mechanical cooling calculations for the same typi- 
cal 50 ft x 140 ft store used as an example previously, 
but this time located in a climatic zone where mechan- 
ical cooling is necessary for comfort, would be as 
follows, with Table 3 listing the outside and inside 
air conditions, and Table 4 the steps in calculating 
the heat load. 
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Fig. 5. Typical cooling equipment layout using central 
unit and sidewall air distribution. 





Floor area — 50 140 == 7,000 sq ft 
Room volume — 7,000 « 14 — 98,000 cu ft 


K factor — transmission factor, Btu per (hr) 
(sq ft) (F) 





TABLE 3—CONDITIONS FOR MECHANICAL COOLING 














PROBLEM 
Air Condition 
Design Factor 

Outside | Inside 
Dry bulb temperature, F 100 * 80 
Wet bulb temperature, F 75 67 
Dew point temperature, F 64.5 60 
Relative humidity, % 30 50 
Grains per Ib 91 77 «. 
Btu per Ib 37.7 31.1 
Cu ft per Ib 14.35 13.85 








TABLE 4—CALCULATION OF HEAT LOAD— 
MECHANICAL SYSTEM 








Item | Calculation | Btu per hr 
Sensible Heat Load 
Shaded front 
glass area (75%) (50 X 14) = 525 sq ft 
Heat Load* (525) (1.13) (100 — 80) 11,900 
Walls— 
glass area (380 X 14) — 525 = 
4,795 sq ft 
Heat Load (4,795) (0.33) (100 — 80) 31,600 
S ffect 
my waren 140 X 14 = 1,960 sq ft 
Floor on ground No cooling load 0 
Ceiling to attic 
(4 in. Insula- 
tion) 50 X 140 = 7,000 sq ft 
Heat Load (7,000) (0.075) (115 — 80) 18,400 
People (100 persons) (220 Btu per hr 
each at 80F D.B.) 22,000 
Lights (14,000 watts) (3.41 Btu) 47,740 
Air cooled ref. 
compressor in (5 hp total connected load) 
store (3,400 Btu) 17,000 - 
Fan motors (5 hp) (2,545 Btu) 12,725 
Misc. electrical 
equip. (1,500 watts) (3.41 Btu) 5,115 
Total internal sensible heat load 172,950 
Latent Heat Load , 
People (100 persons) (180 Btu per hr 
each at 80F D.B.) 18,000 
Miscellaneous moisture generating sources, 
including fruits and vegetables; estimated 12,000 
Total interna! latent heat load 30,000 





*In each case, formula for heat load is (area in sq ft) (K factor) 
(F temperature diff.) 





The minimum fresh air quantity should be sufficient 
to give a complete air change in the conditioned space 
in one hour: 

98,000 
— 1,633 cfm minimum outside air 





60 
The total air circulation should be at least four times 
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TABLE 5—DESIGN DATA FOR THREE WARM 
CLIMATE STORES 


Little Rock, Waco, | Modesto, 

: - Ark, Texas | Calif. 
Floor area—sq ft 7,366 6,600 21,000 
Room volume—cu ft 103,124 92,400 336,000 
Outside design D.B. (summer), F 95 100 100 
Outside design W.B. (summer), F 78 78 72 
Outside design D.B. (winter), F 5 10 30 
Inside design D.B. (summer), F 80 80 80 
Inside design R.H. (summer), % 50 50 50 
Inside design D.B. (winter), F 65 65 70 
Supply air—cfm 8,400 8,400 22,000 
Outside air—cfm 2,100 2,800 5,500 
Sensible cooling load— 

tons refrig. 13.3 15.6 53.4 
Latent cooling load— 

tons refrig. 5.8 5.9 11.6 
Total cooling load—tons refrig. 19.1 2t.5 65.0 
Heating load—Btu per hr 294,650 250,000 500,000 
Freon-12 compressor, hp 15 20 60 
D.E. cooling coil; face area, 

sq ft 16 16 44 
D.E. cooling coil; rows deep 4 4 6 
Entering air to cooling coil— 

D.B., F 83.8 86.7 85.0 
Entering air to cooling coil— 

W.B., F 69.8 70.8 68.3 
Leaving air from D.E. coils— 

D.B., F 65.4 65.2 57.0 
Leaving air from D.E. coils— 

W.B., F 61.2 61.2 56.4 
Evaporator temperature, F 50 42.5 45 
Fan motor, hp 5 5 10 
Evap. condenser—tons refrig. 19.1 21.5 65* 
Evaporator condenser fan, cfm 6,000 7,500 18,000* 
Evaporator condenser fan, hp yw 2 6* 
Evaporator condenser pump, 

hp Yr Y2 1* 
Condensing temperature, F 105 105 98 





*For two units. 





the amount of fresh air, or (4) (1633) — 6,533 cfm. 
This amounts to a 15 min air change or 4 changes per 
hour. A somewhat greater air circulation would be 
preferable, so figure 5 changes per hour, or a 12 min 
air change. 


98,000 





==8,167 cfm total supply air 
12 


(8,167) (0.25) == 2,042 cfm fresh air 
Sensible heat load from fresh air, Btu per hr — 


(Ib air per min) (sp ht) (temp rise) (60 min) 
(2,042 /14.35) (0.24) (100—80) (60) — 


41,000 Btu per hr 


Latent heat load from fresh air, Btu per hr = 
(ib air per min) X (moisture pickup from fresh air, gr) 


(1,060 Btu per lb moisture) 


x < (60 min) 
7,000 


Latent heat load from fresh air, Btu per hr — 
(2,042 cfm) (91— 77) (1,060) (60) 








= 18,100 
(14.35) (7,000) 





(1) Therefore, total sensible heat load — 
internal load + fresh air load —= 


172,950 + 41,000 — 213,950 
(2) Therefore, total latent heat load — 
internal load + fresh air load == 
30,000 + 18,100 — 48,100 
Total cooling load (1) and (2) —= 262,050 

262,050 

Tons refrigeration — — 21.9 
12,000 


Normally this store would be equipped with a 20 hp 
Freon-12 refrigeration compressor; cooling coils, fan 
and ductwork for 8,167 cfm; evaporative condenser 
for 22 tons refrigeration at 75F outside wet bulb; and 
necessary piping, controls, refrigerant, etc. A water- 
cooled condenser, with cooling tower and condenser 
water circulating pump, could be substituted for the 
evaporative condenser. As an alternate, four 5 hp 
packaged type air conditioners could be used. Cooling 
equipment is normally selected from manufacturers’ 
catalogs, with the high side (compressor and con- 
denser) properly balanced against the low side (evapo- 
rator or cooling coils) in accordance with the calcu- 
lated sensible and latent heat loads and the design 
conditions. Fig. 4, 5 and 6 show three typical arrange- 
ment plans for air conditioning a store of this type. 
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Fig. 6. Typical cooling equipment layout for a retail 
food store using central unit and an attic supply duct. 
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Table 5 gives cooling loads and equipment selections 
for several retail food store air conditioning systems 
in various typical warm climates where air condition- 
ing is desirable. 

The cooling cycle for a mechanical system can be 
illustrated on the psychrometric chart, Fig. 3, to com- 
pare with the evaporative cooling cycle described pre- 
viously. Taking the Little Rock, Ark., store in Table 5 
as an example, we have FE at 95F D.B. and 78F W.B. 
as the outside condition, and F at 80F D.B. and 50% 
R.H. (67F W.B.) as the inside condition. The enter- 
ing air to the cooling coils will fall on the straight line 
joining EF and F. With 8,400 cfm supply air, of which 
¥% or 2,100 cfm is outside air and %4 or 6,300 cfm is 
return air, the entering air condition will fall at point 
G, which is 4 the distance from F to E, and closer 
to F the room condition than to E the outside condition. 
Point G can be calculated or graphically determined 
as 83.8F D.B. and 69.8F W.B. In passing through the 
cooling coils, the 8,400 cfm supply air will be cooled 
along the line FH to the leaving air condition of 65.4F 
D.B. and 61.2F W.B. The supply air, after leaving the 
cooling unit will rise in temperature to absorb the 
heat load in the room. If there were no latent load, 
the air would rise along a constant 59F D.P. line HI 
to 80F D.B., at J, in absorbing the 13.3 tons sensible 
heat load. As there is a latent heat load of 5.8 tons, 
the supply air will rise along the line HF in absorbing 
the total load of 19.1 tons, to the final room condition 
of 80F D.B. and 50% R.H. (67F W.B.) at F. 

With mechanical cooling systems, as usually designed 
for store air conditioning, one horsepower in the re- 
frigeration compressor will produce one ton of refrig- 
eration effect, or perhaps slightly more. The require- 
ment for air conditioning of retail food stores is about 
one horsepower, or one ton refrigeration, for each 300 
to 500 sq ft of floor area, depending upon climatic con- 
ditions. The air circulation should be from 1 to 1.25 
cfm per sq ft of floor area. A fan cooling system with 

refrigeration, or a system employing a multiple of 





TABLE 6—CONDITION FOR HEATING PROBLEM 

















Air Condition 
Design Factor 
Outside | Inside 
Dry bulb temperature, F 5 65 
Cu ft per Ib 11.8 13.5 
r’ 
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Courtesy, Marlo Coil Co. 


Fig. 8. Inside Battendorf’s Hampton Village Market. Unit 

suspended over the meat department is a 15-ton remote 

type air conditioner using chilled water from a central 

cooling system. A similar unit is suspended directly over 
the produce department. 


small (3 or 5 hp) unit air conditioners, generally costs 
from $1 to $1.50 per sq ft of floor area, or from $400 
to $600 per ton refrigeration, with $500 per ton as a 
good average figure. 


Heating 


Heating calculations follow in general the methods 
outlined in the ASHVE Guide, with the exception that 
the inside design temperature is usually taken as 65F 
D.B. instead of 70F. This is for the reason that the 
customers are in street clothes and are moving about. 
Therefore they do not normally require as high as 70F 
inside temperature, in fact they might be uncomfort- 
ably warm at this temperature. However, the em- 
ployees, particularly at the check stands, are not so 
warmly dressed and would be more comfortable at 
70F. It is, therefore, advisable in the colder climates 
to have booster heaters at the entrances to offset drafts, 
and perhaps floor panel heaters at the checking sta- 
tions to make them more comfortable for the em- 
ployees. Humidification is not a problem in retail food 
stores in winter except in unusual circumstances. 
Therefore, auxiliary humidification is almost never 
provided for this store heating application. 

Heating calculations for 
the same typical 50 ft x 140 
ft store used in the cooling 
calculations would be as fol- 
lows, with air conditions 
listed in Table 6 and heating 
calculations given in Table 7. 


Fig. 7. Air conditioned Batten- 
dorf’s Hampton Village Market, 
St. Louis, Mo., shows how ex- 
tensive ' food markets have 
become. 


Courtesy, Marlo Coil Co. 
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Minimum outside air — 1 air change per hr —= 
98,000 





— 1,633 cfm 

60 

Increase outside air by amount of air blown out by 
exhaust system, say in this case, 467 cfm additional 
to provide 2,100 cfm total outside air. 

Heating requirements are quite variable, depending 
upon climatic conditions, but heating loads, including 
fresh air, usually run from 25 to 50 Btu per hr per 
sq ft of floor area. Heating costs also depend upon 
the type of heating system and the climatic zone, but 
may be anywhere from 5 to 50¢ per sq ft of floor area. 
Direct-fired gas heaters are the cheapest and can gen- 
erally be installed for 5 to 15¢ per sq ft of floor area 
for an average sized store of around 7,000 sq ft. This 
contemplates the use of 1 or 2 unit heaters, or duct- 
type gas furnaces in connection with the air condition- 
ing system. If an oil-fired air heating furnace with a 
small amount of distribution ductwork is indicated by 
fuel costs and climatic conditions, the cost will run in 
the neighborhood of 20 to 40¢ per sq ft of floor area. 
A steam-unit heater system with steam boiler, using 
coal stoker or oil burner, generally costs between 35 
to 50¢ per sq ft of floor area. 


Conclusion 


Practically all retail food stores in the United States 
should have some type of heating for winter. The mat- 
ter of cooling in summer depends more upon location 
and climatic conditions. In the cooler climatic zones, 
ventilation with outside air is often sufficient for satis- 
factory conditions and the cost of ventilation fans can 
be quite nominal. In hot dry climates, evaporative 
cooling systems can be used to advantage and at a 
cost, on the average, of less than half of a mechanical 
cooling system. The ultimate in comfort conditions is 
only obtained by the use of mechanical refrigeration. 
Such systems are absolutely necessary in hot humid 
climates if comfortable conditions are to be maintained 
throughout the summer. However, mechanical cooling 
systems are the most expensive and a good average 
figure is $500 per ton refrigeration capacity, or $1.25 
per sq ft floor area. In addition, the operating and 
maintenance costs are high. Based on a cooling season 
of 1,000 hours operating time and power at 1.5¢ per 
kwh, a rough average figure is $30 per ton refrigera- 
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TABLE 7—CALCULATIONS FOR HEATING LOAD 














Item | Calculations | Btu per hr 
Front glass area (75%) (50 X 14) = 525 sq ft 
Heat load* (525 sq ft) (1.13) (65 — 5) 35,600 
Walls— 
glass area (380 X 14) — 525 = 4,795 
sq ft 
Heat Load (4,795) (0.33) (65 — 5) 94,900 
Floor on ground 
area 50 X 140 = 7,000 sq ft 
Heat Load (7,000) (0.10) (5) 3,500 
Ceiling to attic 
(4 in. Insula- 
tion) 7,000 sq ft 
Heat Load (7,000) (0.075) (65 — 15) 26,250 
Sub Total 160,250 
a (2100) (0.24) (65 — 5) (60 min) 
resh air loa 13.5 cu ft per Ib 134,250 
Total Heating Load 294,500 





*In each case, heat load = (area in sq ft) (K factor) (F temp. diff.) 





tion per season, not including interest and depreciation 
on the capital investment. 

Heating equipment costs vary over a wide margin, 
depending upon the fuel available and the climatic 
conditions. A simple direct-fired gas unit heater in- 
stallation in a mild climate may only run about 5¢ per 
sq ft of floor area. A steam unit heater system with 
steam boiler controls and piping for a fairly severe 
climate may run as high as 50¢ per sq ft of floor area. 
Radiant or panel heating has possibilities for retail 
food store applications, but so far has been little used. 
The cost would be in the same neighborhood as the 
more expensive steam heating systems. Operating costs 
for the heating cycle vary so greatly with climatic 
conditions and fuel costs that it is practically impos- 
sible to set an average figure. 

A wide field is open for heating, ventilating and cool- 
ing in the retail food store business. The further de- 
velopment of packaged air conditioning equipment may 
reduce costs sufficiently so that most of the 500,000 
retail food stores will be prospective customers for 
complete air conditioning. In the meantime the 
field is relatively untouched and full of opportunities 
for the application of new 
equipment and methods that 
will provide low cost air 
conditioning for the very 
competitive and low profit 
margin retail food _ store 
business. 


Fig. 9. Interior of a Kroger 

store showing a 5-hp self-con- 

tained air conditioning unit for 
the check stand area. 


Courtesy, Chrysler Corp., Airtemp Division. 
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is my Classroom 


By T. W. REYNOLDS 





@ HEATING SYSTEM GOES TO BLAZES 


When a man bites a dog, thats news, but when the 
vent on a hot water heating system spouts a flame, 
that’s big news. 

A Long Island contractor recently opened the vent 
on a forced hot water heating system in a residence, 
only to have the discharge from this vent ignite from 
a lighted match held in his hand. Noises at the circu- 
lator had seemed to indicate an air-bound system, 
hence the contractor had lit the match, the better to 
find an air vent. 

Speculation as to causes included the idea of gases 
generated from dope on pipe threads, plus oil from 
pipe and valves. Another thought was that a mild 
winter with early spring might hasten the annual 
turnover of surface water in reservoirs. When maxi- 
mum density is reached at 39.2F the waters equalize 
in temperature, so as to bring up the decomposed 
vegetation. 

Of course, the real answer was oxygen liberated 
from the water, together with other combustible gases. 
Venting of this mixture, dissolved in the water, soon 
brings relief, provided no new water is added. Un- 
fortunately, renewal of the water in this case aggra- 
vated the situation and gave only temporary relief. 

Flaming water, so-appearing, though seldom heard 
of, is not a new thing in systems which, being closed, 
can accumulate gases. 


© TIMES HAVE CHANGED 


One block away and down 20 stories from my office 
is the excavation where not so long since the old 
Murray Hill Hotel imposed its weight since 1884, and 
where shortly a 36-story office building will arise. 
Observing the work going on, one is impressed by 
the few workers and the many machines. That Diesel 
engine shovel snorting around, the bulldozer playing 
tag close behind it, and the pneumatic rotary drill 
are all labor-saving devices, yet if we could bring 
back the workers who built the former building by 
hand, we could do the job a lot cheaper. One also 
wonders whether it cost more to tear down the old 
building than it did to erect it. 

Over in the conference room of Vermilya Brown, 
successors to Marc Eidlitz, who built the Murray 
Hill Hotel, there is a sign under glass reading as 
follows: 

“On and after May 2nd, 1885, the wages of brick- 
layers in our employ will be 42 cents per hour. The 


Note: Mr. Reynolds is Chief, Air Conditioning Division, Abbott, 
Merkt & Co., Engineers, New York. 
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number of hours worked per day will be 9, except 
Saturday, 8 hrs. work and 8 hrs. pay. 
Marc Eidlitz & Son” 

Just like that, and asking no one’s permission. 
Presently, bricklayers are paid $3.20 per hr for some 
less brick laid in the same time. 

When it comes to any discussion of the brick laid 
per hour, then and now, one can, if he wishes, make 
a very poor showing for the present day bricklayer, 
but a most unfair one. To render justice, one may 
point out that the brick walls of the old hotel when 
exposed in wrecking was a full 6 ft thick in many 
places. The outer courses were more carefully ce- 
mented in the usual way, but the interior of those 
walls contained brick merely laid dry and then quickly 
slushed over on their surface with mortar to give a 
bond to hold up the wall. 

Today, brick is used for appearance and much less 
of it can be laid in a given time, since it is usually 
laid in only a 4-inch external course. Such brick is 
backed up by various masonry materials of light- 
weight to lessen the load on the footings. 


© MOISTURE IN WALLS AFFECTS THE HEAT COEFFICIENT 


One wonders what would happen to our heat co- 
efficients if, in the laboratory, the wall specimens 
were filled with water, yet such are often the condi- 
tions in actual installation. A concrete block wall 
may collect rain-water, especially with an East (in 
the Northeast part of the U.S.) rain which is usually 
driving and of some duration. Rain enters through 
hair-line cracks of mortar joints. Waterproof paint 
at the joints may prevent this, but rain can still enter 
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at any crack due to settlement of walls or other causes. 
Cinder block is worse, for it will absorb moisture. 

The writer was speculating on all this as he watched 
the wasps coming and going through the drainage 
holes left by rod removal at the bottom blocks of a 
concrete block wall as shown at A of the accompany- 
ing sketeh. Upon occasion, such holes plug up and 
when they are drilled out, the pent-up water is re- 
leased. With drainage complete, the block once again 
provides excellent homes for the insect with the hot 
feet. In other walls, such as B, outlets for moisture 
are provided by the removal of wooden pegs. 

With the early types of glass block walls, there 
were occasional troubles due to rain entering at the 
joint as shown at C, so that the blocks were finally 
drilled for drainage. The writer knows of one building 
where one man is kept fairly busy removing the corks 
in many of the glass blocks as they fill with water. 
The water shows at various levels by refraction from 
the sun (see D). As the cork is temporarily removed, 
the water is received in a pail, otherwise it would 
stain the wall. 


© CHIMNEY CAPS AS A HANDICAP 


When a chimney has insufficient draft someone will 
probably add a 10 ft sheet metal extension, which is 
good, and then turn around and crown it with a vent 
cap (see A), which is bad. Any gain is then lost, and 
in fact the net result is one of much less draft, due 
to the two right-angle turns the gases must now take. 

The hot gases have momentum and want to go 
straight up. On quiet days and with chimneys pro- 
tected from winds and down-drafts, one may find a 
draft head of ten or more feet greater than their 
actual physical height. Those who install vent caps 
seldom «ake this into account, nor do they visualize 
the turns the gases must now take. These may be as 
shown in sketch B, or if there is a good wind, as in C. 

All a vent cap is for is to protect the chimney from 
snow and rain, which, however, are quickly evapo- 
rated from a hot chimney, or absorbed by the bricks 
of a cold chimney. If the vent cap is extended to cover 
two or three adjacent flues, some one flue will act as 
a check on the others. The metal extension should not 
reduce the chimney diameter and the cap should be 
above the chimney by a distance equal to this diam- 
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eter. The best thing that can happen is that the vent 
cap will soon rust out. 


© THE RE-USE OF TOILET AIR 


During the last war the writer, as consultant to the 
War Production Board, restricted the recirculation of 
air from toilets, locker rooms, and kitchens to cases 
using activated carbon filtration, or else allowed it to 
be exhausted high up in adjacent industrial areas 
where it was diluted in the vastness of space, or 
masked by industrial odors. 

This method was no worse than having unventilated 
toilets in industrial areas with partitions, but with- 
out roof. There were no laws requiring such open 
toilet spaces to be ventilated, but put a roof over one 
and there were definite laws, while everyone was hor- 
rified at the thought of discharging fan air from such 
places anywhere but outdoors. 

In the light of this retrospection, it is interesting 
to observe that now, and for the last two years, it is 
permissible in New York City either to recirculate 
air from the places in mind, or discharge it to other 
occupied spaces, when the recirculated or discharged 
air is filtrated through activated carbon and so long 
as minimum ventilation is maintained as elsewhere 
provided in the city code for many years past. 
Similar approval is also granted by the U. S. Public 
Health Service for Land, Air and Sea Carriers. One 
other stipulation is that the filtration shall be properly 
maintained and operated. 


© CHECK VALVES 


Check valves in some form or other have been used 
for ages, and there are some places where they are 
required, but there are more places where they are 
neither required or desired, yet are often used. Re- 
cently, the interiors of two check valves on the returns 
to two boilers were removed, after which water levels 
in the boilers became fairly equalized. 

Check valves on returns impose a resistance to a 
degree dependent upon the type used and the water 
must build up back of them to a height sufficient to 
lift their flaps. They seldom lift in unison and which- 
ever lifts at one moment passes all the water. A check 
valve may serve to prevent the water from backing 
up out of an active boiler to flood a boiler at lower 
pressure, due to inactivity of the latter, but it does 
not prevent a high level in either boiler, and once a 
high level is built up in one boiler, it cannot back up 
and equalize with the other boiler, because of the 
check valve. 

No matter how good the equalization lines may be 
on the steam side, the returns cannot equalize where 
there are check valves. Equalization by piping, even 
when direct, straight and sizable, can never be as 
good as desired, hence boilers should be equalized on 
both steam and return lines, both on top of the water 
and back of that water. 

Even cast-iron boilers with large nipple ports do not 
always have the same water line from section to sec- 
tion, yet the sections have ports both at top and bottom. 
This shows the importance of equalization on both 
steam and water sides of boilers. 
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HEAT LOSS FROM WATER SURFACE IN TANKS 


Heat loss from the exposed liquid surface of 
an open tank is by convection and radiation from 
the surface and by evaporation of the liquid. The 


- 


& Co. Note that air velocities are in feet per 
second. 

‘Example. A 4 ft wide 12 ft long dye vat 
maintained at 200F is located in a room where 





















































0 last especially is a rather involved phenomenon j eC ; 
8 to measure, and the formula for the sum of these the average air temperature’is 80F, and the air 
r three different phases of heat loss is formidable. —a ae a ft per — What 
The accompanying table is a solution of the per humidity pr Sir is 70%? ace if the 
d formula for the common case of water where the. Solution. Referri th swage bl 
1 relative humidity of the surrounding air is 70%, 1 ine caiihie aueuan SOF air kind on - ‘te 
n and for various water temperatures, air tempera- OOOF and ‘under 0.5 velocity, a h vi of 
e ee . ° hs 4 . by 
1e tures, and air velocities. The values in the table 4900 Bru per (sq ft) (hour). Since the tank has 
r are based on a comprehensive treatment of the 4 water surface area of 4 X 12, or 48 sq ft, the 
h whole subject of heat losses from tanks and vats total heat loss is 48 < 4900 = 235,200 Btu 
by Samuel J. Friedman, E.I.duPontde Nemours per hour. 
ig -- , 
is 
“ Heat Loss from Water Surface at Various Air and Water Temperatures 
d and Air Velocities : 
re 
t. ; 
z Air Velocity, Feet per Second 
ly hn ater 
— 0 0.5 | 2 | oe 10 20 50 
Heat Loss, Btu per (hour) (Square Foot) 
od : - Air Temperature 100F 
re 
re 100 35 70 82 105 130 200 330 700 
e- 110 105 170 200 250 315 480 800 1600 
a 120 200 295 350 420° #«®\'550 ~~ 810 1380 2750 
Js 130 325 460 520 650° 820 1250 2050 4200 
140 500 670 800 | 950 1230 1800 3000 6200 
150 730 930° 1100 1300 1700 2600 4300 8700 
160 1000 1290 1500 1800 2400 3600 5900 12,100 
rad 170 1380 1750 2050 2450 3300 4950 8200 17,000 
to 180 1830 2450 2800 3300 4600 7000 11,500 24,000 
h- 190 2400 3500 4050 4800 6600 10,000 16,500 34,000 
ck 200 3 i 00 5100 6000 7300 9400 14,300 24,000 48,000 
1g 
er a Air Temperature 80F 
es 
a 80 17 34 40 49 66 106 185 330 
Ip 100 58 96 113 135 185 280 460 920 
he 110 210 285 320 380 540 780 1250 2550 
120 315 420 470 560 760 1150 1850 3800 
be 130 460 580 660 780 1090 1620 2600 5200 
140 640 780 900 1060 1480 2200 3600 7200 
re 150 860 1020 1200 1420. 1970 2950 4800 9700 
= 160 1150 1330 - 1590 1900 2550 3800 6300 13,000 
as 170 . 1500 1730 - 2050 - 2500 3400 . . 5200 8500 17,300 
on 180 2000 2400 2750 3400 4700 | 7100 | 12,000 24,000 
er 190 2550 3400 3900 4800 6600 10,000 17,000 34,000 
200 3300 4900 5500 6900 9500 14,000 24,000 50,000 
ot 
aC- 
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Air Velocity, Feet per Second 
Water 
ea pam 0 0.5 | 2 5 10 20 50 
Heat Loss, Btu per (Hour) (Square Foot) 
Air Temperature 60F 
60 7 18 21 26 34 56. 95 180 
70 33 52 60 78 105 170 270 580 
80 78 110 125 150 210 315 510 1050 
90 130 180 210 240 330 490. 780 1600 
100 205 270 320 350 480 710 1150 2300 
110 290 370 420 480 670 1000 1600 3300 
120 400 500 570 660 930 1350 2200 4400 
130 550 780 750 890 1240. —C«x. 1800 3000 6000 
140 710 870 970 1150 1600 2400 4000 8000 
150 950 1130 1260 1810 2100 3200 5300 10,500 
160 1230 1450 1600 2000 2700 4050 6900 13,700 
170 1600 1900 2100 2600 3700 5200 9100 18,500 
180 2050 2600 2900 3550 5000 7200 12,500 25,000 
190 2600 3550 4000 4950 6900 10,300 17,500 35,000 
. 200 3300 5200 5700 7000 9700 14,600 25,000 50,000 
; Air Temperature 40F 
40 3 8 10 13 17 26 46 85 
50 25 36 42 47 60 100 160 320 
60 58 75 86 94 130 190 -310 620 
70 90 115 130 150 210 300 490 970 
80 135 170 195 225 310 450 720 1460 
90 190 230 265 310 440 640 1030 2100 
100 260 315 360 420 600 860 1400 2800 
110 350 420 470 550 790 1130 1880 3700 
120 ' 460 550 610 720 1020 1500 2500 5000 
130 600 700 770 930 1300 1950 3150 6400 
140 800 880 970 1200 1760 2500 4200 8300 
150 1020 1130 1430 1530 2150 3200 5300 10,600 
160 1300 1450 1570 2000 2800 4200 7000 14,000 
170 1700 1900 2100 2600 3700 5500 9400 18,800 
180 2200 2550 2750 3500 4900 7400 12,500 25,000 
190 2750 3400 3750 4700 6800 10,300 17,000 34,000 
200 3400 4800 5500 6700 9700 15,000 25,000 50,000 
Air Temperature OF 
40 77 93 102 113 155 235 360 700 
50 105 121 134 153 218 _— 315 490 940 
60 135 155 170 195 270 410 630 1210 
70 175 200 225 255 360 520 840 1610 
80 225 255 _ 280 _ 320 450 680 1080 2100 
90 285 320 350 410 580 860 1400 2700 
100 360 400 440 510 720 1100 1760 3450 
110 450 500 540 630 920 1350 2200 4400 
120 560 610 680 800 1150 1700 2800 5600 
130 700 750 840 1000 1440 2150 3550 7000 
140 890. 930 1030 1240 1800 2700 4450 9000 
150 1100 1160 1300 1560 2250 — 3450 5700 11,300 
160 1400 1460 1600 2000 2800 4400 7300 14,600 
170 1800 1900 2100 2600 4700 5800 9700 19,400 
180 2200 2500 2750 3400 5000 7700 13,000 26,000 
190 2800 3400 3800 4700 7700 10,300 17,500 35,100 
200 3500 4700 5300 6600 9800 15,000 25,000 50,000 
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Engineering Courses Available in Air Conditioning, Refrigeration, Heating and Ventilating 
(Concluded from the March issue) 



























































Location School Course Pam Pi Prerequisites Comments 
nnesota ; 
Minneapolis 
(Continued) University Advanced Refrigeration 3Q Refrigeration Elective 
of Minnesota Refrig. Design 2Q Refrigeration Elective 
Refrig. Laboratory 2Q Refrigeration Elective 
Advanced Refrigeration Credits |Refrigeration Graduate course 
arranged : 
issouri 
Columbia |University Heating and A.C. 1 3 Senior elective 
of Missouri Heat. and A.C. Design 2 3 Senior elective 
Refrigeration Systems 1 3 Senior elective 
Refrigeration Plants 2 3 Senior elective 
St. Louis Washington Air Conditioning 4 Senior requirement 
University Advanced A.C. 6 Graduate course 
Refrigeration 3 Elective for M.E. and E.E. 
Air Conditioning Evening course 
ontana 
Bozeman Montana Heating and A.C. 3Q 3 Junior standing 
State College Radiant Heating and 1Q 3 Heating and A.C. Senior and graduate 
Heat Pumps elective 
w Jersey 
Hoboken Stevens Inst. of Air Conditioning Senior rca 
Technology Refrigeration Senior elective 
Newark Newark College of |Refrigeration 1&2 12-week evening course 
Engineering Heating and A. C. 1&2 12-week evening course 
New Rutgers Heat Transfer 2 4 Heat Power Covers Heat., Vent., A.C., 
Brunswick} University and Refrigeration. Senior 
elective 
Heat. and Vent. Eng. 2 3 Heat Transfer Senior elective 
Refrigeration 1 3 Graduate course 
Air Conditioning 2 4 Graduate course 
| 
Princeton Princeton Heating, Ventilating | Heat Power Engineering | Combined lecture and draw- 
University and A.C, ing room course 
bw Mexico 
Albuquerque |The University of |Refrigeration 1 3 Thermodynamics ‘Elective 
New Mexico Air Conditioning 2 3 Thermodynamics Elective 
Adv. Heat. and A.C. 3 aes elective 
State College N. M. College of Heating, Ventilating | lor 2 3 [oon elective 
Agriculture and and A.C. 
Mechanic Arts Refrigeration | lor 2 3 Thermodynamics Senior elective 
Ww York | 
Brooklyn Pratt Institute Refrigeration 2nd yr. 2 Applied Thermo. All part of a four-year 
Heating Design 3rd yr. 2 Applied Thermo. evening course in air 
| Ventilating Design 3rd yr. 2 Heating Design / conditioning for which 
| A.C. Design 3rd yr. 2 Ventilating Design ? a certificate is granted. 
| a Cooling 4th yr. 1 Applied Thermo. | First year covers basic 
| Mech. Equip. of Bldgs. 4th yr. 2 mathematics and 
| Controls 4th yr. 1 A.C. Design physics. 
Ithaca ‘Cornell University |Refrigeration and A.C. | 3 Heat Power Engineering Elective 
| | 
Wew York Columbia ‘Equipment Applications. 3 4 For 9th term students 
University Air Conditioning | 2 | 3% Evening course 
, | | 
New York |New York Heat. and Ventilating | 1 | ‘Math. and Physics 
University Air Conditioning 1 | Heating and Ventilating Evening extension 
Heat. and A.C. Design 1 | ‘Heat. and Vent.; A.C. / courses 
Elements of Refrig. 1 ‘Math. and Physics \ 
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Engineering Courses Available in Air Conditioning, Refrigeration, Heating and Ventilating — Continued 




















Term Credit ‘ 
Location School Course Offered | eave Prerequisites Comments 
eee | ed | . 
New York |New York 'Heating and A.C. | 1&2 | 5 Thermodynamics Senior elective 
(Continued)! University \Refrigeration 2 | 3 na ne oe 
|Heat Pumps 2 Thermodynamics |Graduate course 
Air Conditioning 1 | | Thermodynamics Graduate course 
Potsdam — Clarkson School of Heat. and Ventilating 1 | 2 \Thermodynamics \Also covers A.C. 
Technology Refrigeration 2 Senior elective 
| | 
Syracuse Syracuse Mechanical Refrig. 1 2 |El. Thermodynamics | sentor requirement 
University Air Conditioning 2 3 El. Thermo.; Heat Transfer |Senior requirement 
Advanced Heating | Steam Power Plant. Eng.; |Graduate course 
and Ventilation Heat Transfer; A.C. | 
Troy eenmeubour ‘Heat. and Ventilation 2 | w. S. a students 
Polytechnic ‘Refrigeration 4 Heat Engineering ‘Senior elective 
Institute ‘Industrial A.C. 4 'Heat Engineering ‘Senior elective 
| ‘Heating and A.C. 3 | ‘Graduate elective 
| | | 
North Carolina | | 
Durham ‘Duke University Heating, A.C. and 1&2 6 Thermo.; Fluid Mechanics; Senior course 
Refrigeration | Heat Transfer 
Senior Laboratory —— A.C., and 
efrigeration 
Raleigh ‘North Carolina ‘Heating and A.C. | 1,2&3Q 9 Thermodynamics | For advanced undergra 
State College \Refrigeration | 2Q | 3 | Thermodynamics | uates and graduates. 
of Agriculture |Heating and A.C. | 1,2&3Q | 9 |Heating and A.C. 'Graduate course 
and Engineering | Design | Mechanical Laboratory | . ” 
‘Heating | |) 10 wk. non-credit ex- 
Air Conditioning | | tension courses 
North Dakota | | | | | 
Fargo North Dakota ‘Refrigeration, A.C. and | 3Q | 4 | Thermodynamics Junior E.E. 
Agricultural Heat Power | | | 
College Refrigeration and | 3Q | 4 ‘Thermodynamics | 
| <Air Equipment | | 
| ‘Heat. and Ventilating | 3Q 2 ‘Mech. Equipment of Bldgs. Seniors in architect. eng. 
| |Air Conditioning | 2Q 6 | Thermodnyamics Seniors 
‘Heating Design | 2 Elective 
| | 
Grand Forks |University of ;Heating and A.C. 1 3 Thermo.; Basic Heat Power Senior course 
North Dakota Refrigeration 2 3 |Heating and A.C. Senior elective 
Ohio | | | 
Akron Univ. of Akron Heating and A.C. | | 3 Thermodynamics Senior course 
Cleveland Case Institute of Heating, Ventilating | | 4 | Thermodynamics and Senior elective 
Technology and A.C. | | Heat Transfer 
Refrigeration | | 4 ames Senior elective 
| 
Columbus The Ohio State ‘Heating, Ventilating 1&3Q | 3 |'Heat Transmission For 4th yr. students 
University | and A.C. | | 
Refrigeration and A.C. | 3Q. CO 3 'Heat., Venti'ating and A.C. Elective 
Refrigeration | 1Q 3 |Heat., Ventilating and A.C. | 
: _ students 
Air Conditioning | 2Q 3 \Heat., Ventilating and A.C. ~~ = © AC 
\Heat., Vent., and A.C 3Q Tobe | ss = 
”? "> . . | . tion. 
Design arranged | and Refrig. op 
| 
Dayton University Heating and A.C. 5 | 
of Dayton Refrigeration 3 | 
Oklahoma |. | | 
Norman ‘The University Heating, Ventilating, 4 | M.E. requirement 
| of Oklahoma Refrig. and A.C. | | 
| | 
Stillwater Oklahoma Heating and A.C. | 2 3 ‘Steam Power Plants ‘Senior elective 
A & M College Refrigeration | 1 3 ‘Steam Power Plants; |) Part of senior 
| | | Thermodynamics refrigeration option 
Refrig. Plant Design | 2 | 2 ene | 
| 
Advanced Refrigeration 3 \Refrigeration Pl. Design Graduate course 
| | 
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Engineering Courses Available in Air Conditioning, Refrigeration, Heating and Ventilating — Continued 
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Term i 
cation School Course Credit Prerequisites Comments 
Lo Offered Hours 
ae 
Oregon , ior electives. Heat. | 
Corvallis Oregon State Heating and A.C. 3 Heat Engineering ] oe wen option aa 
College Refrigeration 3 Heat Engineering f be established. | 
Pennsylvania 
Bethlehem (Lehigh A.C. and Refrigeration 1 3 | Thermodynamics ) Senior or graduate 
University Air Conditioning 2 3 A.C. and Refrigeration 5 - students 
| 7 P 
Lewisburg |Bucknell Refrigeration 1 | 3 Thermodynamics Senior elective 
University Heating, Ventilating 2 4 Thermodynamics Senior elective 
and A.C. 
Philadelphia |Drexel University |Heating and A.C. 2 3% (Applied Thermodynamics (Required of seniors a 
Refrigeration 3% Applied Thermodynamics (Senior elective 
| ) | 
Pittsburgh /University Refrigeration 1 3 Applied Thermodynamics /Senior course 
of Pittsburgh Air Conditioning 2 2 Senior course | 
Heating, Ventilating Elective 
and A.C. 
id State The Pennsylvania (Air Conditioning 3 Senior elective 
College State College | 
rg ~=Swarthmore |Swarthmore Refrigeration and A.C. 2 i Thermodynamics Senior requirement 
ates. College | 
Rhode Island | 
Providence |Brown University |Mech. Engineering | Heat and Power Elective. Includes heating, | 
ex: Practice | ventilation and refrig. 
Tennessee | 
Knoxville The University of (Refrigeration 3Q Thermodynamics; Mech. | Major elective 
Tennessee | | Lab. 
'Air Conditioning I | 3Q Refrigeration; Heat Major elective; also covers 
| Transmission heating and ventilating 
Air Conditioning II 3Q Air Conditioning I Major elective 
eng. | 
Texas University Heating and A.C. | 1 3 Physics; Applied Math. Required of senior arch- 
Austin of Texas itectural students 
Heating and A.C. 3 Thermo.; Heat Engineering|Senior elective 
Refrigeration | 3 Thermo.; Heat Engineering|Graduate course 
College Agricultural and Refrigeration 3 Thermodynamics Senior elective 
Station Mechanical Heating, Ventilating | 3 Thermodynamics Senior elective 
College of and A.C. 
Texas Advanced A.C. | 4 Heat., Vent. and A.C. Graduate course 
Dallas Southern A.C. and Refrigeration | 1& 2Q 6 Thermodynamics Senior elective 
Methodist Univ. 
Houston The Rice Institute Power Plants, Heating, | 10 Thermodynamics and For seniors 
Ventilation and A.C. | Heat Engines 
dents Lubbock Tex. Technological !Heating, Ventilating | 1&2 | 6 Thermodynamics Senior elective 
AC. Cah College and A.C. | | 
on. | 
SaltLake |University of Utah |Heating and A.C. | | 3 Heat Power Engineering 
City . Refrigeration | 3 Heat Power Eng.; Heat 
| Power Laboratory 
Advanced Refrigeration | 3 ‘Heat Power Engineering; 
| | | : P 
| Refrigeration 
Vermont | 
eutlington Univ. of Vermont |Air Conditioning 1 4 ‘Thermodynamics Senior elective 
rginia | 
Blacksburg | Virginia Heating and Ventilation 1Q 4 Thermodynamics Senior elective 
; Polytechnic Air Conditioning | 2&3Q 8 ‘Thermodynamics Senior elective 
‘ion Institute Refrigeration 2Q 3 ‘Thermodynamics Senior elective 
Advanced A.C. 1,2&3Q | 9 (Air Conditioning Graduate course 
Mechanical Equipment 1&2Q 8 Sophomore Physics In part, covers Heat. & A.C. 
| of Buildings | | | Given in Dept. of Arch. 
oe a. | 
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Engineering Courses Available in Air Conditioning, Refrigeration, Heating and Ventilating— Continued 
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Location School Course 
Charlottes- (University AC. and Refrigeration 
ville of Virginia — and Refrig. Lab. 
Washington (The State College ‘Heating and Ventilating 
Pullman of Washington (Refrigeration and A.C. 
Seattle University Heating and Ventilating 

of Washington Refrigeration 
isconsin 
Madison University Heating and Ventilating 
of Wisconsin 
Air Conditioning 
Refrigeration 
Heat. and Ventilating 
Laboratory 
Milwaukee | Marquette Heating and Ventilating 
University Refrigeration 
Refrigeration Lab. 
Wyoming 
Laramie University |Heating, Ventilating 
of Wyoming ; and A.C. 








Refrigeration 
‘Mech. Equipment of 
| Buildings 











i 
Term Credit Seen isit Cc 
Offered Seuss erequisites omments 
1 3 Senior course 
1 1 Senior course 
1 3 Junior standing Elective 
2 2 Thermodynamics Senior elective 
3 Elective 
3 Elective 
1 or2 | 3 Heat Power Eng. or Thermo.'Elective 
and Heat Power Eng. 
2 2 Heating and Ventilating Elective 
1 or2 3 Heat Power Eng. or Thermo.|Elective 
and Heat Power Eng. 
2 2 Elementary Testing or Elective 
Heat Power Testing 
1Q 3 Heat Engines 4th year 
3Q 3 Heat Engines and Thermo. |4th year 
| 2 Mech. Eng. Lab. and Elective 
Thermodynamics 
3Q | 3 Heat Transmission Required for seniors 
| 3 Thermodynamics Senior elective 
| Required of C.E. enrolled 
| for architect. options 


























Air Conditioning for a Three-Room Suite 





Packaged air conditioning unit installed in a clothes 
closet to serve a three-room hotel suite. 
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Packaged air conditioning equipment was placed in 
a large corner suite in the Dayton, Ohio, Biltmore Hotel 
in @ manner to provide a built-in look. Here a three- 
ton capacity Frigidaire air conditioning unit was in- 
stalled by the Refrigeration Equipment Co. of Dayton. 

The air conditioning unit, proper, is housed in a 
clothes closet off the entrance alcove of the suite, 
which is comprised of a living room, bedroom and 
bath. Installed facing the doorway of the closet, the 
unit is completely hidden by a stained plywood panel 
which replaces the door itself. The return grille of 
the unit extends through the panel; a small recess 
below holds the control switch. Inside the closet, all 
plumbing and electrical connections remain hidden 
from the view of the suite occupants. 

The conditioner was installed without its air dis- 
tribution hood. Instead, it is connected to a short air 
distribution duct about 20 ft in length, installed be- 
tween the walls of the living room and bedroom. This 
duct is completely insulated to prevent heat loss. Dis- 
charge grilles near the ceiling serve both areas. 

A thermostatic switch affords completely automatic 
temperature control. Cool, filtered and dehumidified 
air is circulated throughout the conditioned area. The 
unit is easily accessible for servicing or maintenance 
work, either from within the closet or at the front 
where the entire wooden panel can be removed. 
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Problems In Adding a Second 
Fuel Oil Tank. 


T. W. REYNOLDS 


Chief, Air Conditioning Division, Abbott, Merkt & Co., New York 


Based on an actual installation, the author discusses 
the present varied thinking on the part of experts 
about an everyday problem, currently quite common. 


RESSING up the old road into my place with new 

modern construction and surface finish would 
seem to have nothing to do with the addition of a sec- 
ond fuel oil tank to the house, but one thing led to 
another and it did. Some old troublesome drains had 
first to be repaired and redesigned for permanency 
under the more expensive new road, after which my 
thoughts turned to other ways of preserving the road. 
For example, after last winter’s experience, who wants 
to shovel snow, but if snow isn’t shoveled oil trucks 
are apt to wander around and spoil things. So why 
not add more oil storage to reduce the number of trips 
and let the snow stay put until it melted, hoping this 
will be before the oil reserves are exhausted. So you 
secure a couple of close bids for the oil tank installa- 
tion; one at $225, the other at $100, and anyone knows 
which was accepted. Incidentally, the low bid of $100 
is four times the bid for the same job at the time the 
house was built 14 years ago. 

Plenty of advice was received on just how the two 
oil tanks should be connected. Although the tanks are 
at different levels (see sketch), the writer still thought 
it would be just a simple matter of adding a tank tied 
in with pipe. It developed, however, that an engineer 
friend in New York differed with the local contractor 
and both differed with the experts from the oil burner 
company, with two of the latter differing with one an- 
other, though all were not so far apart when the 
writer, as coordinator, got through analyzing the 
problem. 

No doubt the installation would have been made 
much quicker had it been less engineered; in any event, 
the interesting discussion which revolved around this 
installation is but an example of present day discus- 
sions going on in many a hamlet where a second 275- 
gal tank may now be added. Even before this, there 
has always been a considerable difference in opinion 
regarding the piping of oil installations. The experts 
have had such different experiences. 

One may ask why the problem was not made more 
simple by merely adding alongside the’old tank a new 
tank of similar shape and size. Engineers do make 
provision for the future, so there was room inside the 
excavated space for four 275-gal tanks, though only 
two would be allowed, according to the village and in- 
Surance requirements. It was a nice space, but upon 
investigation found unusable for the purpose in mind, 
for the old tank had gone in before the boiler was in- 
stalled rather close to the entrance to this space. How 
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now could one get a new tank past the boiler into the 
unexcavated space? No provision had -been made for 
that, although the 14-year-old tank cannot last for- 
ever. Sooner or later it must be replaced. 

One contractor said he could get a tank in, a second 
contractor said he couldn’t, or anybody else for that 
matter. This particular phase of the discussions was 
soon settled since no tanks were found available in the 
same size and shape as the old tank, except with con- 
nections on the narrow side. By removing a few 
closets a new tank was installed low down outside of 
the excavated space, as shown in the accompanying 
sketch, and while there is one or two things about the 
new installation which would not have happened had 
the writer been always present, it is nevertheless a 
good installation. 

The new tank is piped with suction at its bottom, 
making thereby a gravity feed, though it would have 
been better had it been piped to the top to give the 
same protection as with the old tank, thus guarding 
against emptying of the low tank should breakage oc- 
cur in a low oil line. To make the change-over, the 
suction of the low tank would be connected to the top 
of this tank where the return is now shown connected. 
The return would then be connected to a tee at the 
vent alarm fitting. The suction would, of course, have 
a dip pipe in the tank and a vacuum breaker or ap- 
proved anti-syphon device. 

In a two-tank installation ore tank cannot be one- 
pipe (suction only) and the other two-pipe, as one 
source of information said, though they both can be 
one or the other. One-pipe, or single stage as it is 
called, can be accomplished by simple adjustment at 
most oil pumps, so that an internal or external by-pass 
is immediately made operative to pump the excess oil 
around that is not consumed by the burner. Return 
line to high tank in the present case would then be 
disconnected and plugged. 

Operation of only one tank at a time is allowed, 
hence there are two sets of valves, one set for each 
tank, the two sets being kept apart to avoid confusion. 
Operation should preferably be on the low tank, so it 
is said, keeping the upper tank for emergency storage. 
This avoids the possibility of oil in the high tank 
eventually lowering below the bottom of the dip pipe 
on the suction, thus causing sputtering of burner due 
tc air entering the dip pipe. The writer, however, does 
not feel that this is anything to worry about, since one 
need not let the tank get that low in oil; furthermore, 
in a two-pipe job, any air in the suction pipe can be 
vented back to the tank by way of the return pipe. 

The writer prefers to run on the low tank for other 
reasons. For example, when the low tank was being 
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filled with oil for the first time the truck driver paid 
no attention to the vent alarm which hisses almost in 
one’s face if one does not walk away. As a consequence, 
the oil filled up in the fill pipe and rose in the vent 
pipe, testing out the new piping system and after a 
time showing up a leak at the vent alarm fitting, and 
also at the gage. Incidentally these gages are tem- 
peramental and won’t take much pressure. 

In operation, when the low tank is emptied, one 
should close its two valves and then open the other 
two. Suppose, however, that one forgot to open the 
return valve on the high tank, or that its gate become 
detached from the spindle. A dangerous pressure 
would then build up and would require* a relief valve 
set in a by-pass around either return valve, at least 
so it was said. Nevertheless, the writer omitted the 
relief valve, since it would seem that pressure would 
soon stop the pump and that is all there would be to 
it. A load would be imposed on the motor so that the 
usual overload protection should stop the burner. In 
any event, the relief valve, if used at all, would best 
be connected into the suction rather than by-pass the 
valve. 

Of course, there are a few things that could happen 
if one foolishly manipulates the valves. For example, 
closing the return valve of the low tank and the suc- 





*Must be provided in New York City. 





tion valve of the high tank, all other valves being left 
open, would cause oil to be pumped from the low tank 
to the high tank. Now, the oil burner nozzle in question 
has a capacity 2% gal per hr and the pump probably 
about twice as much, so the excess oil of 2 gal per hr 
could in time collect in quantity as discharged outdoors 
from the vent, particularly so, as the high tank should 
already be full of oil when the action started. 

Usual ordinances permit joining of two vents to. 
gether into one 114 inch vent, but separate 2 inch 
vents were used in the present case. These things pre. 
vent oil from spilling out the vent as sometimes hap. 
pens and also gives easier venting at but slight addi. 
tional cost; furthermore, as the tank ages it is desir. 
able to keep the pressure on the tank down. Fittings 
are malleable iron, but are often cast iron with heavy 
oil. Sweeps are used at turns, except at end of runs 
where fittings are used. Pipes are run along walls 
near floors and where near floors are cemented over 
as a protection against mechanical injury. Vent alarms 
are each in a cast-iron elbow which is painted red for 
the benefit of the oil truck driver. Pipes should not 
be galvanized, not even the vent. Scale from galvaniz- 
ing could drop into the tank and might eventually 
cause trouble at the burner. Piping of 5 inch size 
makes pumping easier, but 3¢ inch is satisfactory. 

Outlets near or in the tank bottoms are not permis- 
sible, except on 275-gal tanks. On the tank shown, the 
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Connections for two oil tanks. 
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suction outlet is within 2 inches from the bottom of 
the tank, though it is not good to draw the oil down 
to a point where moisture and sediment may exist. 
The tank is supported on pipes which must be ce- 
mented in as shown. The fill cap to the old tank was 
sloped as shown, in which position its indentations shed 
water more readily. This slope is not necessary, since 
a few turns of the wrench in screwing off the cap 
sheds what little water there is that has not already 
evaporated after a rain. The slope may even become 
objectionable due to the liability of greater oil spillage. 
Unenclosed tanks should have a free unobstructed 
horizontal distance of 7 ft from any flame or heating 
apparatus, such as the boiler or burner. Oil leakage 
spreads out over a floor and oil vapors can reach a 
boiler or burner too near; too, boilers sometimes over- 
heat to a high degree when by chance they run dry. 
No doubt the ruling on distance should be modified to 
read “That portion of the tank which is not 7 ft away.” 
With most tanks, however, their length is such that 
it is as cheap to cover all as part. 

Inside tanks above ground do not have to be painted, 
though it is best to give tank and piping one coat of 
black paint for protection and appearance. In New 
York City tanks are shipped to the job with one light 
coat of paint, which is no doubt sufficient, but unless 
specified otherwise, one coat is all the tank gets. Never- 
theless, New York City rules call for tanks, other than 
those inside above ground, to be thoroughly cleaned 
and coated on the outside with two coats of red lead 
and coated at the site with hot tar, asphalt, or other 
equivalent rust resisting materials. Few seem to pay 
any attention to the ruling and no action seems ever 
to be taken where the rule is avoided. Nor does any- 
one pay any attention to the designating plates on the 
tank. For no particular reason, the tanks are often 
placed along a wall in such a way that the plates read 


backward. On top of this, they are painted over with 
the rest of the tank, making more certain that they 
cannot be read at all. The law does not say they have 
to be read. It simply rules that they must be on the 
tank. 

Piping and tanks of 275-gal capacity may be tested 
by pressure from the oil truck as it fills the system. 
Tanks of greater capacity require hydrostatic test with 
water rather than oil, as oil vapors from leakage are 
not as safe, even though the oil burner flame is sup- 
posed to be out during any test which may be allowed 
with oil. Rulings allow outside tanks of over 275-gal 
capacity to be tested with oil in freezing weather and 
in actuality this sufferance seems to be extended to 
inside tanks. One may plead a hardship, such as dif- 
ficulty of thorough drainage and freezing if water” 
were used, though the real hardship is a truck stand- 
ing by at $5 per hr just to drain a tank of water. 
Anyhow, oil is more penetrating in showing up leaks 
when given a little time in which to penetrate. During 
the test, a plug is substituted for the gage. This pre- 
vents damage to the gage. With outdoor tanks, it is 
advisable to immediately fill them with oil. This pre- 
vents floating should it rain before the weight of earth 
or other permanent cover is over the tanks. Some 
tanks even require positive anchorage. 

The hum in a tank has been a troublemaker for 
many years. It is present in the new tank of the in- 
stallation shown and may go away with time, even as 
it did with the oil tank years ago. It was reduced 
somewhat by removing the return pipe, with its vibra- 
tions, away from contact with the side of the tank. An 
antihum valve may be installed, or other method used, 
but in most cases the changes must be made with con- 
siderable care or the burner flame becomes erratic. 
Perhaps better to keep the hum than to develop some 
other trouble that is more annoying. 





Gas Masks Protect Ice Cream Flavor 


Milk, butter fat, coatings and other ice cream in- 
gredients are very receptive to foreign odors. Flavor 
contamination in ice cream manufacture must be 
guarded against at all times. The Goldenrod Ice Cream 
Co. of Chicago installed activated carbon air recovery 
units in the plant's cooling room to help control for- 
eign odors. 

Because of the extremely low temperatures main- 
tained, usually —30F, the air in the cooling room has 
lower moisture and other vapor pressures than the 
surrounding area. As a result vapofs and their at- 
tendant odors from street traffic, industrial plants, 
garages, etc., will have a tendency to invade the room. 
Most of the time the room is adequately sealed and 
the possibility of contamination is present only dur- 
ing loading periods when the conveyor exits are open. 
The size of the cooling room is 96,000 cu ft and it 
Is served by two air recovery units, each with a capac- 
ity of 1500 cfm. The total 3000 cfm provides about 
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two air turnovers per hour. The units consist of 60 
activated carbon-filled canisters, two 1500 cfm fans, 
casings and blast deflectors. 

Plant superintendent and production manager Max 
F. Halberstadt says that this equipment has enabled 
them to double the former storage time. 

In addition to odor filtration a further precaution 
is taken by pressurizing the cooling room, the only 
such ice cream cooling room, it is believed, that is so 
protected. 

Damaging odors can be insidious. Often they’re 
in such low concentration that they can’t be detected 
by human beings. The amount of gaseous impurities 
sufficient to contaminate air is so small as to be un- 
believable. Less than one part of odorous substances 
per million parts of air, or one ten-thousandth of one 
percent is enough. 

W. B. Connor Engineering Corp. of New York man- 
ufactures activated carbon air recovery equipment. 
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(Above) To meet heavy demand for paperboard for 
boxes and cartons, the Durham Paperboard Company, 
Riegelsville, Pa., has been able to increase production 
by about 10% by installing a warm air drying ‘system 
to reduce drying time. Warm air tubes are mounted 
on brackets between the steam drums. Perforations 
on three sides of the tubes direct the warm air against 
the paperboard. Exhaust fans pull moisture-laden air 
away from the machine to an overhead hood. Warm 
air is supplied by a Dravo direct-fired heater equipped 
with a booster fan and supply duct to the drier. 








(Above) At the invitation of the National Security 
Resources Board, an informal task group representing 
cast iron boiler and radiator manufacturers met in 
Washington to discuss possible plans for mobilization 
in case of need. Shown here are (left to right) 
George Hoffman, manager, Plumbing and Heating 
Dept., Crane Co., Chicago, III.; S. K. Smith, president, 
H. B. Smith Co., Inc., Westfield, Mass.; D. D. Couch, . 
vice president, American Radiator & Standard Sani- 
tary Corp., Pittsburgh, Pa.; H. H. Smith, United 
States Radiator Corp., Detroit, Mich.; W. R. Stock- 
well, vice president and general manager, Weil- 
McLain Co., Michigan City, Ind.; John P. Kottcamp, 
NSRB’s director of construction materials ‘division; 
Walter R. Crowe, NSRB; L. N. Hunter, vice president 
for research, The National Radiator Co., Johnstown, 
Pa.; G. L. Harberger, general sales manager, The 
Eastern Foundry Co, Boyertown, Pa.; William B, 
Westcott, Jr., secretary and treasurer, Utica Radiator 
Corp., Utica, N. Y.; R. E. Ferry, general manager, 
Institute of Boiler & Radiator Manufacturers, New 
York, N. Y. 


Picture 


(Left) One of the latest designs in open fireplace 
heating was shown at a building exhibition in London. 
Built to heat three rooms With one fire, the construc- 
tion allows air to pass through intakes under the floor 
and then through flues to heat upper rooms. 


(Below) Lucite models on '4-in. scale of single and 

multi-story buildings are built to blueprint dimensions 

with scale grid floors by Visual Planning Equipment 

Co., Inc., of Oakmont, Pa. Models are complete with 

all columns, stairways, elevator shafts and other 
physical characteristics. 
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(Above) An Army Air Force “Flying Boxcar,” one of 
two C-82’s, on a mission authorized last summer by 
Secretary of War Kenneth Royall, loads 13,700 pounds 
of Trane “wall fin’ at La Crosse, Wis., for the new 
160-bed emergency-built Central Carolina Convalescent 
Hospital at polio-stricken Greensboro, North Carolina. 
Trane workmen turned out the wall fin in a week— 
a job ordinarily requiring four to six weeks. 


(Right) Constructed in nine months, the new Saxony 

Hotel at Miami Beach is the first American hotel, 

according to Minneapolis-Honeywell engineers, to use 

automatic air conditioning controls in each room. 

Owner George B. Sax paid some ‘workmen as much as 

$472 a week with overtime to insure hotel’s opening 
for the season. 
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(Right) In order to mount vertical down-blow unit 

heaters at a maximum height of 13 ft, Kno-draft air 

diffusers were attached to eliminate drafts. Heaters 

deliver 11,000 cfm projected by diffusers to cover a 
75 ft radius. 


(Below) One of the processes in making aviation 

gasoline involves the manufacture of alkylate, during 

which considerable heat is generated. Refrigeration is 

needed to keep the temperature at 45F for the process. 

At Shell’s Woodridge Refinery, cooling is handled by 

a battery of ammonia compressors. Total capacity is 
1500 tons per day. . 
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NEWS OF EQUIPMENT AND MATERIALS 





Crane Diaphragm Valve 


NAME—Crane diaphragm valve. 
PurPosE—Valve utilizing a new 
design principle that limits the 
diaphragm function to sealing the 
bonnet only. 





FEATURES — A 
member gives positive control of 


separate seating 
flow independently of the dia- 
phragm and reduces the flexing to 
which the diaphragm is subjected. 
This is said to eliminate the dia- 
phragm crushing action inherent 
in designs where the diaphragm 
itself is used to effect valve clo- 
sures. Shut-off of flow is positive 
at all times. Even in the event of 
diaphragm failure, fluid cannot 
pass on to the line when the valve 
is closed. Two types of valves are 
available, one plain iron and the 
other neoprene lined and coated. 
Both types have bolted bonnets. In 
the unlined valve a newly designed 
flat-face disc with neoprene insert 
is used to assure tight seating un- 
der all conditions. The neoprene 
lined and coated valve does not 
have this insert. Both types have 
rising stem construction. For sizes 
2 in. and smaller, the stem rises 
through the handwheel. In larger 
sizes the handwheel is attached to 
the stem and rises with the stem 
when operated. 

SIZES AND CAPACITIES—Plain iron 
valves available in % to 2 in., in- 
clusive, with screwed ends; in sizes 
% to 4 in., inclusive, with flanged 
ends. The neoprene lined and 
coated valves are made with flanged 
ends only, in sizes % through 4 in. 
The plain iron valves are designed 
for services not exceeding 150 lb 
per sq in. at 180F. 

MADE By—Crane Co., 836 S. Mich- 
igan Ave., Chicago 5, Ill. __....... 119 
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A-P Expansion Valve 


NAME—A-P thermostatic expansion 
valve, model 216. 
PuRPOSE—Thermostatic expansion 
valve for use in refrigeration and 
air conditioning work. 
FEATURES—A multi-outlet distribu- 
tor installed in the valve is said to 
make possible uniform and accu- 
rate feeding of refrigerant to the 
coil. Any number of outlets up to 
12 can be fed simultaneously. These 
distributors, available in straight 
or mushroom type, can be hooked 
to the expansion valve after they 
are connected to the coil. Expan- 
sion valve itself is small—a liquid- 
charged unit that can be mounted 
in any position or ambient temper- 
ature with no effect, it is claimed, 
on the bulb accuracy. Valve is 
equipped with an extra diaphragm 
unit that limits operating suction 
pressure to a 55-lb setting. This 
diaphragm counteracts the main 
diaphragm if suction pressure be- 
comes excessive. When an overload 
no longer exists the valve reverts 
to normal operation, controlling 
superheat with a thermostatic bulb 
and main diaphragm. Valve is set 











at standard superheat but has an 
adjustable range. 

SIZES AND CAPACITIES—3.6, 7 and 
11 tons; with the multi-outlet dis- 
tributor, 3, 6.5 and 10 tons. 

MADE By—Automatic Products Co., 
2450 N. 32nd St., Milwaukee 10, 





National Gas Boiler 


NAME — National gas boiler, 22 
series. 

PuRPOSE—Gas boiler for small resi- 
dential heating. 


FEATURES —- The raised port cast 
iron burners, safety pilots, and al] 
other controls are readily reached 
for servicing through two access 
doors. Boiler has three nipples ip- 
stead of the usual two for joining 





the cast-iron boiler sections. Makers 
claim that this results in a balanced, 
positive circulation of water within 
and between the sections. Long 
baffles inside the sections provide 
upward sloping internal tubes 
which direct the water circulation 
and add strength to the sections. 
Efficiency is said to be increased 
by tapering zig-zag gas passages 
and an ample amount of extended 
heating surface. A diaphragm gas 
valve is installed for use with 
natural, manufactured and mixed 
gases, and a solenoid gas valve with 
100% shut-off type pilot is pro- 
vided for liquefied petroleum gases. 
Standard equipment for manufac- 
tured gas includes a pilot line fil 
ier, while with natural and mixed 
gases a pilot line regulator is sup- 
plied. Push button igniter equip- 
ment can be furnished. Unit is 
approved by AGA for operation 
with natural, manufactured, mixed 
and liquefied petroleum gases. 
SIZES AND CAPACITIES — Available 
in six sizes with net ratings rang- 
ing between 110 and 390 sq ft of 
steam radiation or 175 and 625 
sq ft of hot water radiation. Jacket 
is 4214 in. high, 1756 in. wide, and 
221% to 373% in. in length. 

MADE By — The National Radiator 
Co., Johnstown, Pa, _...---- 121 
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News of Equipment and Materials 





Room Air Conditioner 


NAME—Model L-750 room air con- 
ditioner. 

PuRPOSE—To cool, dehumidify, fil- 
ter, and circulate room air at a 
desired temperature. 





FEATURES—Air is drawn from out- 
side or inside the room and is 
passed through a spun glass filter. 
The air is mixed, dehumidified, 
and cooled to the desired room tem- 
perature. Unit has a *4-hp Cople- 
matic twin cylinder semi-hermetic 
compressor operating at 1725 rpm. 
Condensing unit is thermostatically 
controlled. Evaporator and con- 
denser coils are constructed of cop- 
per tubes and aluminum fins and 
end blades. The mechanism is 
mounted on rubber cushions and 
springs to reduce noise. 
is designed for easy installation in 
standard windows without altera- 
tion or brackets. Unit projects into 
the room 12 in. All controls are 
mounted on a control panel within 
the unit. Refrigeration system is 
charged with Freon-12. 

SIZES AND CAPACITIES—Air circu- 
lation, 296 cfm; cooling capacity, 
8541 Btu per hr; size, 16 x 27% x 
27% in. 

LITERATURE AVAILABLE—Circular. 
MADE By—Louis Engineering Co., 
Lenco Div., 214 W. Ontario St., 
Chicago 10, Ill... 2D 





Barber-Colman Outdoor Control 


NAME—Barber-Colman dual bulb 


outdoor reset hot water limit con- 
trol. 


PURPOSE—For use with room ther- 
mostats in the control of water 


Cabinet | 


temperature in hot water heating 
systems. 

FEATURES—One bulb is mounted 
outdoors and the other in the boiler 
water, to control the burner to vary 
boiler water temperatures with 
outdoor temperatures in accordance 
with the pattern determined by the 
ratio of the control. Room thermo- 
stat controls the circulating pump 
to maintain desired inside tem- 
peratures. By varying the boiler 
water temperature with outdoor 
temperature, the pump operates 
almost continuously, and the room 
thermostat can maintain even tem- 
peratures. Unit is available in 
three fixed ratios of change in out- 
door temperature to change in 
water temperature. Dial setting 
which indicates minimum water 
temperature at TOF outdoors is 
adjustable from 60 to 100F. The 
liquid filled remote bulbs are con- 
nected to a common thermostat 








having a single pole, double throw, 
snap switch action. Capillary tubes 
15 ft long are provided between 
each bulb and the thermostat case. 
LITERATURE AVAILABLE — Data 
sheet F 3833. 

MADE By—Barber-Colman Co., 
Rockford, Ill. ..cccccccccccccccsssceceeseees 123 





Unistrut Pipe Support 


NAME—Unistrut adjustable pipe 
support. 

PuRPOSE—For flexible support of 
pipe lines. 

FEATURES—Supporting rings of the 
conventional solid rollers have been 
separated into two distinct tapered 
rollers having a slope of 30 deg. 
Pipes varying in size from 1 to 12 
in. can be supported on the same 
rollers having only the axles vary 
in length. Makers claim that a pipe 
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support holding a 12-in. pipe would 
be capable of carrying more than 
7500 Ib without noticeable deform- 
ation. Unistrut roller pipe supports 
mounted on an adjustable frame 
member permit simple installation 
of pipe runs. 





SIZES AND CAPACITIES—To accom- 
modate pipe 1 to 12 in. in diam- 
eter. 


LITERATURE AVAILABLE—Circular. 

MADE By—Unistrut Products Co., 
1013 Washington Blvd., Chicago 7, 
Ree ee een RS er 124 





Tube Union 


NAME—Roylyn single-thread tube 
union, 1900 series. 

PURPOSE—F or joining flared tubes. 
FEATURES—Union consists of five 
parts—a metal seal ring, two 
sleeves, a threaded clamp ring, and 
a mating coupling nut. Coupling nut 
incorporates visual inspection ports. 
Fast assembly is made possible by 
the single threaded connection de- 
signed for use with standard com- 
mercial spanner wrenches. Com- 
pared to conventional unions, this 
coupling is said to represent a 
weight saving of 1% lb in the 1% 
in. size in steel. 

SIZES AND CAPACITIES—Available 
in 114, 2, 2%, 3, and 4 in. in either 
steel or aluminum alloy. 

MADE By—Roylyn, Inc., 718 W. 
Wilson Ave., Glendale 3, Calif. 125 
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Quiet Kool Room Conditioner 


NAME—Quiet Kool room air condi- 
tioner, model G-5. 

PURPOSE—Room cooling. 
FEATURES—Window model is power- 





ed by a %-hp, twin-cylinder com- 
pressor. Hermetically sealed refrig- 
eration system uses Freon-12 for the 
refrigerant. Compressor is mounted 
on springs and rubber for quiet oper- 
ation. Cooling coil consists of cop- 
per tubes with aluminum or copper 
cross fins. Evaporator fan is a 
pressure type blower wheel, 614 in. 
in diameter and 3 in. wide, while 
the condenser fan is a 12-in. diam- 
eter, four-blade aluminum propeller 
fan. Filters are of the expanded 
paper viscous coated filter pad type 
held by a special wire frame. Fil- 
ters can be reached by lifting the 
cabinet cover. Switch and damper 
controls are placed at the front of 
the cabinet where they are acces- 
sible. Thermostat control is avail- 
able if desired. Unit draws 850 
watts when operating on the cool- 
ing cycle and 125 watts when 
ventilating. Air direction may be 
altered to suit room requirements. 
Unit projects only 9°4 in. into the 
room and extends 16 in. outside 
beyond the window line. 

SIZES AND CAPACITIES — Cabinet 
size, 2734 in. wide, 1314 in. high, 
2534 in. deep. Room air delivery 
is 225 cfm and cooling capacity 
5500 Btu per hr. 

MADE By—Quiet-Heet Mfg. Corp., 
Newark 5, N. J. _.______ 126 





Hot Water Heating 


NAME—Petro Aqua-Aire. 
PURPOSE—For space heating by 
means of a hot water heating sys- 
tem which is also capable of heat- 
ing domestic hot water. 
FEATURES — Unit has an insulated 
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welded steel boiler for home heat- 
ing, complete with expansion tank, 
motorized heating water circulator, 
plus flow control valve to prevent 
unneeded house heating. A stain- 
less steel combustion chamber is 
provided with radiant heat dissipa- 
tors. Unit has a Petro oil burner 
with atomizing fuel nozzle, gear 
type fuel pump with inbuilt fuel 
strainer and pressure regulating 
valve. Burner is operated by a 1/6 
hp, 110-volt, a-c motor. Maximum 
firing rate is 1 gal per hour using 
No. 2 oil or lighter. A welded steel 
expansion tank is located on top of 
and directly connected to the boiler. 
Seamless copper tube is fully im- 
mersed in the horizontal heating 
system boiler for maximum heat 
transfer to provide domestic hot 
water. Opening a hot water faucet 








causes the aquastat to start the oil 
burner which continues to run until 
the faucet is closed. The hot water 
circuit for space heating is com- 
pletely segregated from that for 
domestic hot water. 

SIZES AND CAPACITIES—Capacity of 
heater, 100,000 Btu per hr. Dimen- 
sions of unit are 32% in. high, 
3914 in. wide, 2114 in. deep. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By — Petroleum Heat and 
Power Co., Stamford, Conn. ___.127 


G-E Smoke Indicator 


NAME — General Electric smoke 
density indicator and control. 
PURPOSE—To indicate industrial 
smoke density levels. 

FEATURES — Equipment consists of 
a light source, a phototube holder, 
and an enclosure containing the re- 
quired control and incorporating an 


— 


indicator calibrated in Ringlemann 
units. If desired, a continuous strip 
chart type or circular type recorder 
can be supplied. The water-tight 
phototube holder can be mounted on 








ductwork or on a stack, indoors or 
outdoors. 

OPERATION — A magnetic relay is 
set to operate when smoke density 
reaches some predetermined level 
at which time a blower forces over- 
the-fire heated air to the firebox 
until the smoke density drops to 
approximately 15%. Should the 
smoke density rise again, the relay 
is immediately energized. Each 
time the relay operates, an alarm 
is sounded to warn the boiler oper- 
ator to adjust the drafts to insure 
more complete fuel combustion. 
LITERATURE AVAILABLE — Bulletin 
GEA-5254. 

MADE By—General Electric Com- 
pany, Schenectady, N. Y. 128 


Elastic Glazing Compound 


NAME—Armstrong 83 elastic glaz- 
ing compound. 

PuRPOSE—For use in the re-glaz- 
ing of windows and doors. 
FEATURES—Compound is said to 
expand and contract with tempera- 
ture changes so that it will not 
chip, crack, or loosen in service. 
Makers claim that it will not 
harden in its container as does 
ordinary putty and that it never 
becomes lumpy. 

MADE By—Armstrong Company, 
4065 S. LaSalle Street, Chicago 9, 
Ill. 
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Uni-flo Grilles 


NAME — Uni-flo double deflection 
grilles. 

PuRPOSE—To provide a safe range 
of air stream adjustment. 
FEATURES—Adjustment of the air 
stream up and down in a vertical 
plane through the grille is effected 
by the four-position setting of the 





Lateral 


grille core. 
over a wide range is made possible 
by a simple setting of the vertical 


adjustment 


bars. Unit is also available with 
built-in volume control accessible 
from the face of the grille. This 
volume contrcel can be used as a 
shut-off damper with an adjustable 
limiting device to prevent reopen- 
ing of the volume control beyond 
the limit determined at initial bal- 
ancing of the system. Nested hori- 
zontal and vertical fins provide 
double deflection. Two types of 
frame styles are available; one 
flanged and the other with a beaded 
edge. Sponge rubber gaskets are 
furnished with the flanged frames 
to minimize leakage. Grille has re- 
movable cores to facilitate duct and 
grille cleaning. 

LITERATURE AVAILABLE—Illustrated 
booklet. 

MADE By— Barber-Colman Co., 
Rockford, Tl, 130 


Eco Pump 


NAME—Eco multi-purpose pump. 
PURPOSE—Gearless pump adapted 
to a wide range of applications and 









ha 





the handling of liquids and viscous 
fluids. 
FEATURES—Pump bodies are of 
stainless steel precision castings 
or naval bronze forgings. Dual 
piston design provides a strong 
flow against pressure. Graphitar 
bearings are used which require 
no lubrication. Shaft is of monel 
metal. Dual eccentric floating pis- 
tons are installed. The two or four 
vertical ports provided permit a 
wide variety of pipe arrangements. 
SIZES AND CAPACITIES—-2 to 15 gpm 
against pressures up to 100 lb per 
sq in. Unit can operate at speeds 
from 200 to 3400 rpm. Available 
in 4-, 3%-, Ye- and 34-in. sizes. 

LITERATURE AVAILABLE —- Bulletin. 
MADE By—Eco Engineering Co., 
12 New York Avenue, Newark 1, 
SOs caisideicceaiheiiaiateaiaiiiacasniciticeg 131 





U. S. Water Heater 


NAME—U. S. oil-fired automatic 
water heater, model 5-D. 
PuURPOSE—For the generation of 
domestic hot water. 
FEATURES—Water heater comes as 
a complete automatic, packaged 
unit designed 
for use by 
hotels, res- 
taurants and 
apartments. 
Heater is 
shipped _ as- 
sembled with 
refractory, 
insulation, 
and jacket in 
place. Unit is 
provided with 
a U.S. Solar- 
Flame burn- 
er. Controls include an oil burner 
primary control and water temper- 
ature control. Although the guar- 
anteed maximum working pressure 
is 100 lb per sq in., the hot water 
storage heaters are tested to 250 
Ib per sq in. hydrostatic pressure 
at the factory in accordance with 
the A.S.M.E. Code. 

SIZES AND CAPACITIES—93,000 Btu 
per hr output. Requires a floor 
space 18% in. by 3234 in. 
LITERATURE AVAILABLE—Circular. 
MADE By—United States Radiator 
Corp., Detroit 31, Mich. 132 
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Automatic Chlorinator 


NAME—Sureclor. 

PURPOSE — Hypo-chemical feeder 
designed to treat water in connec- 
tion with control of algae and slime 
formed in cooling towers and cool- 
ing water systems. 

FEATURES—A_ water-operated in- 
jector is used to produce a vacuum 
for raising the chlorine solution 
from the solution container, through 
check and control valves in the 
head block. Here the chlorine so- 
lution is mixed with water passing 
through the unit. Operation is 
automatic and the chlorine solution 
feeder will start and stop with the 
flow of water through the unit. A 
self-cleaning needle valve is used to 
produce a delayed action in closing 
of ball check in the head lock to 
effect a slight back flow and to 
wash the needle valve and seat 
after the unit is shut down. Two 
vulcanized rubber spherical ball 
check valves prevent back flow into 
chlorine solution. Unit is fab- 
ricated of clear plastic and comes 
complete with a built-in ortho- 
tolodine set for testing the amount 
of chlorine in the water so that the 
control valve can be properly set. 
For small installations, household 
bleaches may be used as chlorin- 
ating agent and for installations 
of 25 gpm and over, commercial 
laundry bleach is used. 

SIZES AND CAPACITIES—Made in 
one model to handle from 5 cc to 
4 fluid ounces of chlorine solution 
per minute. 

MADE By—Paddock Engineering 
Co. of Texas, 3727 Atwell St., Dal- 
las 9, Tex. ee 
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Webster Hot Water Control 


NAME—Webster type CF-2 con- 
tinuous flow hot water heating con- 
trol. 

PURPOSE—To continuously circulate 
water in the heating system when- 





ever the outdoor temperature is 
below 70F. 


FEATURES—Control consists of two 
basic components, (1) control unit, 
and (2) control valve—a three-way 


mixing valve. In operation the 
components work together to pro- 
duce the desired temperature re- 
sults. Unit incorporates two ther- 
mostatic bulbs, one of which is 
located outdoors, preferably on a 
north wall, and the other is a 
thermostatic bulb located in the 
hot water supply main a_ short 
distance beyond the mixing valve. 
These thermostats automatically 
adjust the mixing valve by pass- 
ing hotter water into the supply 
main if outdoor thermostat calls 
for greater demand, and reduces 
the amount of hot water added if 
recirculated water from the sys- 
tem is warm enough to do the job. 
A switch is installed on the control 
to provide fully automatic opera- 
tion, a shut off of all heat, or a 
turn on at full heat for rapid heat- 
ing up. Control has a variator 
which is a manual control by which 
temperature of supply main water 
may be increased above the tem- 
perature required by outdoor tem- 
perature, or decreased. Where op- 
tional automatic thermostat with 
clock is provided, variator may be 
left at a normal setting. For ex- 
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ample, a setting toward more heat 
may be provided during cloudy, 
damp weather, or a setting toward 
less heat for warm, sunny days. 
The circulator cut-out switch is 
factory set to shut off the cir- 
culator at 70F outdoor tempera- 
ture. However, this can be ad- 
justed to some other value. 
LITERATURE AVAILABLE — Service 
bulletin S-250. 

MADE By—Warren Webster & 
Company, Camden, N. J. _.....-.- 134 





Barnes Cellar Drainer 


NAME—Barnes S-14 cellar drainer. 
PURPOSE — Cellar drainer for high 
capacities at high heads. 
FEATURES—Unit is provided with a 
floatless switch mechanism that is 
minus the usual ball and switch 
rod. Instead, balanced floats of 
solid neoprene are connected to 
the operating switch by a stainless 
steel cable. This switch mechanism 
is said to eliminate the possibility 
of float balls jamming or sinking. 
A brass suction screen is placed 
on top where it can be easily 
cleaned. A U-cup neoprene im- 
peller seal prevents recirculation 
of water within 
the pump _be- 
tween the suc- 
tion and dis- 
charge sides. A 
self -lubricating 
carbon bearing 
keeps the pump 
shaft in align- 
ment at the un- 
derwater point 
of assembly. A 
brass column 
and solid bronze 
shaft are used to avoid corrosion. 
Pump has a bronze body and im- 
peller. 

SIZES AND CAPACITIES — Delivers 
1950 gph at a 15-ft head, and 1475 
gph at a 25-ft head. 

MADE By—Barnes Manufacturing 
Co., Mansfield, Ohio, _.....___.. 135 











International Warm Air Furnace 


NAME—International R-9 oil or 
gas operated warm air furnace. 
PURPOSE—To provide low cost 


heating system for ranch type and 
basementless homes, utilizing a 
combined radiant heating and cir- 
culating warm air system. 

FEATURES—Warm air is distrib- 
uted under the floors at the perim- 
eter of the home, permitting heat 
to rise up the walls to overcome the 








problem of cold air washing down 
the walls and over the floors. Spe- 
cial warm air outlets are placed 
under each window to eliminate 


down-draft of cool air. Arrows in 
illustration show warm air travel. 
When the rising warm air reaches 
the ceiling of the room, a forced 
air blower located in the top of the 
furnace draws this warm top air 
layer into the furnace and recir- 
culates it down and through the 
heated system. The warm air fur- 
nace forces the heated air out at 
the bottom. Furnace blower is 
cradled on resilient springs and 
operates without a-c hum or vibra- 
tion. Automatic limit control gov- 
erns the temperature of warm air 
in the furnace; an automatic fan 
control starts the fan when air is 
heated and stops the fan before 
cooled air can be circulated. A 
humidifier automatically maintains 
proper air humidity. Oil flow is 
metered to the burner to conserve 
fuel. An automatic control starts 
the forced-draft blower when the 
oil flow starts. Furnace is supplied 
as a packaged unit with all essen- 
tial parts built in and all electrical 
controls wired. To make metal 
duct connections at sides, front, 
back or underneath the furnace, 
knock-out blanks are provided. The 
unit was designed for easy, fast in- 
stallation with minimum labor. 

SIZES AND CAPACITIES—Furnace 
output is 100,000 Btu. Size, 22% 
in. wide, 2734 in. deep, and 82%4 


in. high. 
MADE By—International Oil Burner 
Co., St. Louis, Mo. _._...___-_- 136 
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Delta Floor Furnace 


NAME—Delta floor furnace. 
PuRPOSE—To provide a complete 
packaged oil-fired automatic floor 
furnace for small homes. 








FEATURES—As the unit occupies a 
floor space 24 in. square, not more 
than one beam has to be cut away 


in making the _ installation. A 
booster fan for forced draft is said 
to provide high burning efficiency. 
The cold air return is double baffled 
to prevent expansion noises, Floor 
grating is of heavy gage steel con- 
struction. All operating controls 
and electric switch are assembled 
at the factory and are mounted 
directly under an easily removable 
cover at the side of the floor grat- 
ing. Furnace has a built-in high 
limit thermostat. Vaporizing burner 
uses No. 1 or No. 2 oil and has a 
maximum oil consumption of 0.6 
gal per hr. Inside liners are of 28- 
gage galvanized steel while the 
outside case is 24-gage galvanized 
steel. 

SIZES AND CAPACITIES — Overall 
measurement, 24 x 24 x 44 in. Out- 
put, 50,000 Btu per hr. 
DISTRIBUTED By — Delta Heating 
Corp., 85-07 Northern Blvd., Jack- 
son Heights, N.Y. 137 


Guiberson Heater 


NAME—Clean-Flame, model DC-750 
low-boy oil-fired heater. 

PuRPOSE—Space heating. 

FEATURES—A rheostat control per- 
mits full directed heat up to 900 
cfm or as little of that amount as 
desired, through control of the 


propeller type fan speed. Heat is 
directed to the floor through fixed 
louvers. The heat exchanger is 
L-shaped. This causes some of the 
air to be heated and to pass out 
through the top grilles as addi- 
tional air is drawn from the back 
of the heater and forced out over 
the heat exchanger and through the 
bottom front louvers by the fan ac- 
tion. The burner admits a stream 
of pre-heated air to the flame in 
the heat exchanger producing maxi- 
mum heat away from the oil in the 
vaporizing pan so that the pan re- 
mains at a relatively low temper- 
ature, thereby limiting the forma- 
tion of carbon. An air gate is linked 
to the valve control rod in such a 
manner that the air opening is 
automatically set for the most effi- 
cient fuel-air ratio at all valve posi- 
tions. 
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SIZES AND CAPACITIES—75,000 Btu 
per hr. 

MADE By—The Guiberson Corp., 
1000 Forest Ave., Dallas, Tex. _138 


Viking Attic Fan 


NAME—Viking 622 attic fan pack- 
age. 

PURPOSE—House ventilation. 
FEATURES—A 22-in., 3-blade fan 
rated at 3100 cfm is belt-driven by 
a W%4-hp, 110-volt, 60-cycle, ball 
bearing motor. The package is 
shipped complete with all materials 
necessary for installation. It in- 
cludes attic fan, resilient mount- 
ing, felt sealing strips, automatic 
ceiling shutter, automatic electric 
timer, and a safety fusible ring. 
For installation, a 25 x 29-in. 
opening is made in the ceiling to 
accommodate the fan. The auto- 
matic timer is built into the fan 
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casing to eliminate the necessity 
of a wall switch leg. The hinged 
automatic ceiling shutters can be 
lowered for cleaning and for serv- 
icing the fan from below. 





MADE By—Viking Air Condition- 
ing Corp., 5600 Walworth Ave., 
Cleveland 2, Ohio. 139 





Psychrometric Chart 


NAME— Schwerin _ psychrometric 
chart. 

PuRPOSE—Direct-reading psychro- 
metric chart. 

FEATURES—The direct-reading cir- 
cular chart measures 9 in. in diam- 
eter and is designed to determine 
accurately and rapidly all prop- 
erties of air when only two prop- 
erties are known. The front of the 
chart has graduations in wet-bulb 
temperature; dry-bulb tempera- 
ture; dew-point; specific volume, 
and scales to determine moisture 
content in gal per lb; vapor pres- 
sure in lb per sq in.; total heat in 
Btu per lb of dry air. On the re- 
verse side is a standard psychro- 
metric chart and an explanation of 
how to use it. 

MADE By—Schwerin Air Condi- 
tioning Corp., 570 Lexington Ave., 
New York, N. Y. _._........._... 140 
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Ideal-Aire Cooler 


NAME—lIdeal-Aire spot cooler. 

PURPOSE — Portable evaporative 
room cooler for home or office use. 
FEATURES—Unit is portable and 
may be moved on ball-bearing roll- 





ers to any place desired. It oper- 
ates on the evaporative cooling 
principle and delivers cooled and 
washed air. Filters are made of 
fiber glass. No water connection 
is required as the unit has a water 
reservoir of 7 gal capacity and an 
hermetically sealed pump which 
operates submerged in oil to elevate 
the water in the cooler. The 4- 
blade, i16-in. fan is operated by a 
1/15-hp motor. 

SIZES AND CAPACITIES—Rated at 
2250 cfm with a dry pack, and 1960 
cfm with a wet pack. Height, 28 
in., diameter, 18 in. 

MADE By—The lIdeal-Aire Inc., 
4801 Lemmon Avenue, Dallas, 
SONI: sent testtinicninpiiehantonnansidbinniniilinicanana 141 





Hastings Air Meter 


NAME—Hastings air meter. 
PURPOSE—Port:ble instrument, in- 
cluding power pack, for the accu- 
rate measurement of air flow. 
FEATURES — Air meter probe used 
with instrument is an electrical hot 
wire type pickup, 1% in. in diameter 
and 4% in. long. It may be plugged 
directly into the meter which 
weighs 24 oz or it may be used 
with an extension lead so that re- 
mote indication is possible. Meter 
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is a plug-in instrument. It draws 
less than 2 watts and may be 
plugged into the nearest 110-volt, 
60-cycle outlet, or connected to a 
small battery that can be supplied. 
Meter movement is provided with 
jewel bearings. 

OPERATION—Meter operates from a 
noble metal thermopile placed in an 
air stream. The hot junctions of the 
thermopile are heated by passing 
alternating current through them. 
The cold junctions are prevented 
from being heated by lowering 
their resistance and by increasing 
the heat conductivity away from 
these junctions. A d-c thermal vol- 
tage is generated between the hot 
and cold junctions of the thermo- 
pile. Flow of air by the thermopile 
tends to bring the hot and cold 
junctions to the same temperature, 
thus decreasing the output from 
the thermopile. This voltage out- 
put is used to measure the speed 
of air supplied by the thermopile. 
SIZES AND CAPACITIES—Meter can 





detect velocities from 5 to 6000 
fpm. 

LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By —AHastings Instrument 
Co., Inc., Hampton, Va. _...... 142 





Pro-Therm Water Heater 


NAME—Pro-Therm automatic oil- 
fired water heater. 

PURPOSE—To supply an ample 
amount of domestic hot water. 
FEATURES—Oil-metering control is 
recessed into casing to save instal- 
lation space, but is readily acces- 
sible for service and adjustment. 
Control includes automatic shut-off 
valve. Conveniently located tem- 


i 
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perature adjustment knob is used 
for automatically maintaining de- 
sired water temperature. Burner 
operates in conjunction with large 
combustion flue. Fiberglas and 
corrugated asbestos insulation are 
used. Combina- 

tion draft regu- = as 
lator and light- -_ 

: © 
ing door. are 
furnished with 
unit. Outer cas- 
ing is finished in 
white baked en- 
amel with stain- 
less steel trim. 
Unit is approved 
by Underwrit- 
ers’ Laborato- 
ries, Inc., for in- 
stallation oncom- 
bustible floors. 
S1zEs—Available in 30- and _ 50- 
gal capacities. Overall height 53 
in. Casing diameter 18 in. for 30- 
gal size; 22 in. for 50-gal size. 
MADE By—Thermo-Products, Inc., 
North Judson, Ind, 148 








Lau Fan 


NAME—Lau P-18 portable fan. 
PURPOSE—Room cooler and venti- 
lator. 

FEATURES—While unit can _ be 
placed anywhere in the room it is 
provided with removable, plastic 
side expanders so that it can be 
fitted inside a window frame. Unit 
is portable with a carrying handle 
and is provided with 10 ft of ex- 
tension cord. Fan is operated by 
a 3-speed motor and is capable of 
moving 1800 cfm. 

SIZES AND CAPACITIES —22_ in. 
square by 7 11/16 in. deep. 

MADE Byr—The Lau Blower Co., 
Dayton 7, Ohio. _...----.. 144 
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od Rotary Coolers 

e- 

er NAME—Far-Air rotary cooler. 

ze PurPposE—For general evaporative 
1d cooler use. 

re FEATURES—Rotor is made of 14 





a “ mesh bronze screen spirally wound 

8 on a brass drum. Layers of an- 

0- gularly corrugated screen are sep- 

: arated by a layer of flat screen. 
’ 


. Everdur reinforcing rods, formed 
in star shape, are soldered to the 
brass drum. Rotor shaft is of 
stainless steel. Rotor is driven by 
a gear motor. Under normal oper- 
ating conditions, motor draws 
about 35 watts. Reduction unit is 
designed to operate continuously 
‘ at three times its normal load. 
e ‘ P 

Shear pins are used in the rotor 
half of the flexible coupling to pro- 


. tect the gears against accidental 
e 

it damage. A copper water tray fits 
le the contour of the housing. Plumb- 


ing connections are brass and are 

fastened to the tray through the 
housing with locknuts and solder. 

of , 

A large evenly wetted area is con- 

tinuously exposed to the air flow in 





the most efficient combustion and 
for low turndown without flash- 
back. Burners are provided with 
Lojector venturi mixers with or 
without gas cocks. Mixers are of 
heavy duty construction with in- 
tegral cast mounting lugs. Orifice 
spuds may be inspected or changed 
by using only a screwdriver and 
pliers. Burners are available with 
either single-row or double-row 
port drilling. If desired, a mounted 
torch pilot or spark plug ignition 
may be supplied. 

SIZES AND CAPACITIES—Line covers 
3g to 4 in. pipe size with flame 
lengths from 6 to 132 in. Capac- 
ities (Btu per hour) range from 
10,000 to 300,000. 

LITERATURE AVAILABLE — 8-page 
data sheet 1A-6 has capacity se- 
lection tables for choosing the 
proper burner. 

MADE By—Bryant Industrial Div., 
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Affiliated Gas Equipment, Inc., 


1020 London Rd., Cleveland 10, 
Ohio. ___.. 








Parker Coils 


NAME—Parker dual heat transfer 
coils. 
PuRPOSE—Stock transfer coils for 
heat exchange between liquids and 
gases. 


n. FEATURES—For service at  pres- 
a small and compact unit. sures to 1000 lb and temperatures 
' LITERATURE AVAILABLE — Bulletin to 700F, units are fabricated of 
4 B1100-1. seamless copper tube and bronze 
MADE By—Farr Company, Los fittin ssur 
, gs. For pressures to 2000 Ib 
Angeles, Calif. 145 and temperatures to 1500F, outer 
coils are seamless copper while in- 
Bryant Pipe Burner ner coils are stainless steel. In the 
standard sizes, 19% ft of tubing 
NAME—Bryant industrial type pipe are used in the outer coil and 20 
burner. ft in the inner coil. Heat transfer 
PuRPOSsE—Burners to provide effi- area ratios range from 2.62 sq ft 
cient combustion for use with nat- for the external coil and 1.41 sq ft 
? ural, manufactured, or liquefied internal, to 7.85 sq ft external and 
petroleum type of gas. 5.81 sq ft internal. 
FEATURES—Burners, it is said, have SIZES AND CAPACITIES—External 
i Properly sized and spaced ports for __ tube sizes range from 1% to 14 in. 
IG HEATING AND VENTILATING, APRIL, 1949 


O.D. Internal tubes from % to 1 
in. Coil O.D. ranges from 5 to 
13 in. 

MADE By—The Parker Appliance 
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Co., 17325 Euclid Ave., Cleveland 
Ce aint sviraesinintiaiiiercninta 147 


Clark Separator Trap 


NAME—Clark series 430 combina- 
tion separator trap. 

PURPOSE—To remove entrained 
moisture and condensate from air 
supply lines. 

FEATURES—Moisture from the air 
supply is diverted to a collecting 
chamber where the integral ball 
float trap automatically discharges 
the collected moisture into a drain. 
Pressure drop through the sep- 
arator is said to be negligible. 
While designed primarily for air 
line service, makers claim trap can 
also be used as effectively on steam 
or gas lines. 

SIZES AND CAPACITIES—%, %4, 1, 
114, and 1% in. The % and %4- 
in. sizes are suitable for pressures 
up to 150 lb per sq in. and the other 
sizes for pressures up to 200 lb per 
sq in. 

MADE By—The Clark Manufactur- 
ing Co., 1830 E. 38th St., Cleveland 
pe ee ee 148 
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Saf-Aire Wall Furnace 


NAME — Saf-Aire wall furnace, 
model 992-20. 

PuRPOSE—Gas-fired space heating. 
FEATURES—Air is drawn in from 
outdoors through a specially de- 
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signed vent and all fumes and 
odors are exhausted through a wall 
vent. Combustion products are 
sealed from contact with room air 
so that oxygen in the room cannot 
be exhausted. Heater is designed 
to fit into an outside wall between 
studs, and requires only a connec- 
tion to a gas main. Accessory kits 
include flue and air intake ter- 
minals of lengths to meet construc- 
tion requirements. It requires only 
a connection to the utility gas line. 
Control consists of a pilot, a regu- 
lator, and both thermostatic and 
manual controls. Burner is of the 
cast iron atmospheric type. Unit 
is of aluminum construction and 
extends only 4 in. into the room. 
SIZES AND CAPACITIES—Input for 
natural, manufactured or mixed 
gases, 20,000 Btu per hr; liquefied 
petroleum gas, 19,000 Btu per hr. 
Size, 18 in. wide; 38% in. high. 

LITERATURE AVAILABLE—Circular. 
MADE By—Stewart-Warner Corp., 


1826 Diversey Pkwy., Chicago 14, 
_ 





G-E Ignition Transformer 


NAME—General Electric SM igni- 
tion transformer. 
PURPOSE—Ignition transformer de- 
signed for use with oil burners. 
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FEATURES — Transformer is built 
complete with built-in, two-way self- 
shielding for radio-interference 
suppression. High voltage bushings 
and low voltage junction boxes are 
located at the same end of the 
transformer to permit easy access 
to the unit for maintenance pur- 
poses. A steel junction box parti- 
tion provides protection of the low 
voltage coils. Line consists of four 
standardized ignition transformers 
assembled in two case sizes, me- 
dium and small. The domestic type 
has primary voltage of 100 to 120 
volts and secondary voltage of 
10,000 volts. 

LITERATURE AVAILABLE—Folder. 





MADE By—General Electric Co., 
Schenectady, N. Y. _ 150 





Unimatic Stoker-Boiler 


NAME—Unimatic. 
PURPOSE—Packaged unit stoker for 
boiler and domestic hot water in- 
stallations. 

FEATURES—Induced draft opera- 
tion is said to prevent dust, gases, 
and ashes from escaping, and to 
provide for quiet operation. Ashes 
are cleared from the revolving re- 
tort and diverted into a large ash 
container enclosed in the sealed 
base. Universal bin feed permits 
the unit to be placed in the most 
suitable location. Stoker is deliv- 
ered with all controls wired for 
operation, thereby simplifying in- 
stallation to piping, power wiring, 
and stack connections. Removal of 
the rear cover permits access to all 
controls, motor, fan and gears as 
all mechanical and combustion 





I; 


parts can be removed easily. Unit 
features vertical construction, all- 
steel welded design, stainless steel] 














worms, full insulation, and com- 
plete jacketing. 

SIZES AND CAPACITIES— Up to 
225,000 Btu per hr. 

LITERATURE AVAILABLE—Circular. 
MADE By — Rogers-Gross, 909 N., 
9th St., Philadelphia 23, Pa. 151 


Water-Boy Control 


NAME—577 Water-Boy control. 
PuRPOSE—Combination feeder and 
low water cut-off control. 
FEATURES—Unit is designed for 
automatically-fired low pressure 
steam boilers up to 5000 sq ft ca- 
pacity carrying a maximum steam 
pressure of 25 lb. Switch rating 
is 34 hp, 110-volt, a-c. Unit comes 
complete with quick hook-up fit- 
tings. Blow-off valve is of the built- 
in type. Piping to and from the 
feeder can be carried in any direc- 
tion desired. Strainer has 10 sq 
in. of screen area. 

LITERATURE AVAILABLE—Circular. 
MADE By—Maid-O’-Mist, Inc., 3217 
N. Pulaski Rd., Chicago 41, Ill. 152 
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Kenco Sump Pump 


NaME—Kenco model P-109 sump 
pump. 

PuRPOSE—Submergible sump pump 
for removing stagnant water from 
low levels. 





FEATURES—The turn-on point at 
which the pump functions is easily 
adjustable from a few inches to 
several feet. Diaphragm switch 
has no moving parts exposed to 
water. Pressure of the rising 
water actuates the switch which is 
located in the discharge line; sub- 
sequent pumping action keeps it in 
operation. Switch shuts off the 
pump when the unit draws air. 
Exposed surfaces are of bronze 
construction. Ball bearing motor 
is hermetically sealed and the bear- 
ings run in submerged oil. Pump 
is located directly on the motor 
shaft to eliminate extra bearings 
and couplings. 

SIZES AND CAPACITIES—Pump is 
powered by a 1/3-hp, 115-volt, a-c 
motor and pump is rated at 3300 
gph at a 10-ft lift. 

MADE By—Kenco, Inc., Elyria, 
EID -sencniiabnctaidiuihiidieadiiseiiaiipaaitiian 153 


McLarty Compensating Thermostat 


NAME—Breathe-O-Stat. 

PURPOSE— To make thermostats 
automatically compensate for warm, 
cold, or windy weather. 

FEATURES—Unit consists of an 
anticipation type thermostat and a 
tube which leads from the thermo- 
stat to the chimney flue. This tube 
causes a draft to flow through the 
thermostat drawing the air sample 
directly over the control mechan- 
ism. There are no moving parts 


or electrical connections except 
those necessary for an ordinary 
anticipation thermostat. Unit has 
a differential which permits hold- 
ing room temperature to within 
1% degrees. During mild weather 
with a light draft, the heater ele- 
ment in the thermostat is permit- 
ted to operate in an almost normal 
manner but in cold or windy 
weather the increased draft re- 
moves the effect of the thermostat 
heater by siphoning away the heat, 
and thus enabling the burner to 
operate for longer runs. The gen- 
eral pattern with this device is 
about 3 min on in mild weather, 
7 min on in average winter weather, 
and up to 15 min on in very cold 
windy weather. Once the unit has 
been installed, it is said to operate 
efficiently as long as the system re- 
mains unaltered. 
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MADE By—McLarty Systems, 205 
W. Michigan Ave., Battle Creek, 
SED: istics ich caliente 154 


Asco Solenoid Valve 


NAME—Asco steam service 3-way 
solenoid valve. 

PURPOSE—Packless solenoid valve 
for handling steam up to 250 lb 
pressure, 450F. 

FEATURES—Valve is operated di- 
rectly by a solenoid through a 
power-multiplying internal lever. 
Solenoid is protected with brazed 
core tube joints to insure the neces- 
sary seal for steam service. Coils 
are either of a high temperature 
glass insulated winding or silicon 
winding constructed for continuous 
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duty service. Valves are supplied 


with cast bronze bodies, although 


cast iron bodies are available. Valve 
seats, discs, and springs are of 
stainless steel and are operated by 
a stainless steel internal lever. 





Available with standard Nema 
Type 1 solenoid enclosure, explo- 
sion-proof solenoid, or watertight 
solenoid housing. 

SIZES AND CAPACITIES—For pipe 
sizes 4%, 14, % and % in., and port 
sizes, 3/16, 14, 5/16 and % in. 
MADE By—Automatic Switch Co., 
Orange, N. J. ___ 155 





Stainless Steel Coating 


NAME—Liquid stainless steel. 
PURPOSE—For applying a coating 
of stainless steel .001 in. thick or 
more, to any surface. 
FEATURES—Stainless steel of 18-8, 
type 302, is reduced to fine leaf- 
like flakes which is then combined 
with vinyl copolymer and a volatile 
thinner to bring it to brushing 
consistency. This makes it possible 
to apply the metal as a brush coat 
to all surfaces as a_ protection 
against moisture penetration or oxi- 
dation. Coating is said to be non- 
oxidizing and unaffected by age. 
Paint does not require a primer 
unless a primer is indicated for 
other reasons. Makers claim that 
this coating inhibits electrolysis 
and that it does not create any 
electrolytic action of its own. One 
gallon is said to cover from 500 to 
600 sq ft of surface. It dries hard 
in one hour. 

MADE By—The Lockrey Co., Col- 
lege Point, N. Y. 156 
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Acme Cooling Tower 


NAME—Acme cooling tower. 
PURPOSE — To provide a compact 








tower of all steel construction for 
cooling condenser water. 
FEATURES—F an housing is adjust- 
able on the job for either vertical 
or horizontal discharge. Manifold 
connections are provided on all four 
sides of the unit. Fan is of the 
squirrel-cage type, with shaft 
mounted on sleeve bearings, and 
powered by a 44-hp motor. Air ve- 
locity through the unit is approxi- 
mately 2000 cfm. Air and water 
travel in counter flow directions. 
Water manifold connection is pro- 
vided on all four sides so the unit 
may be installed in any corner. 
Fiber glass is used as a filtering 
medium. The 5-ton unit illustrated 
occupies a space of only 35 x 35 x 
69 in. Unit may be installed in- 
doors or outdoors. 

SIZES AND CAPACITIES — Available 
in 3-, 5-, 74%4- and 10-ton sizes. 
LITERATURE AVAILABLE—Folder. 
MADE By—Acme Equipment Co., 
Muskogee, Okla. 157 








Par Condensing Unit 


NAME—Par condensing unit. 
PuRPOSE—For either self-contained 
or remote cooling applications. 
FEATURES—Compressor is designed 
for slow speed operation and is 
provided with an oversize con- 
denser. It has interlocked eccen- 
tric and flywheel which can be run 
in either direction. A built-in oil 
separator prevents circulation of 
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excessive oil and liquid slugging. 
A screen strainer prevents foreign 
matter from entering compressor 
valves. Suction and discharge line 
valves are mounted on the body 
and the head can be readily re- 
moved. Refrigerant is F-12 or, 
when specified, methyl chloride. 
Compressor has two cylinders with 
a displacement of 74.3 and 97.4 cu 
ft per hr when operating, respec- 
tively, at 439 and 576 rpm. 

SIZES AND CAPACITIES—Model RA- 
2, 14 hp and RA-3, 1/3 hp. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—Lynch Corporation, Par 





Compressor Division, 
Ohio. 


Toledo 1, 
a 


Vulcan Baseboard Cover 


NAME—Front cover for Vulcan 
residential baseboard radiation. 
PuRPOSE—Baseboard radiation 
cover. 

FEATURES—Front cover, style FS, 
is made with a slotted opening in- 





—— 


set in the front of the cover to be 
used with the company’s type base- 
board radiation. The cover is 
made of 18-gage steel and can be 
furnished for both 1 and 1% in, 
IPS Vulcan fin type radiation in 
semi-recessed or non-recessed in- 
stallations. Since the method of 
hanging is the same it can be used 
to replace the standard style cover. 
While the maximum length in one 
piece is 8 ft, shorter lengths can be 
supplied only in multiples of 4 in. 
Corner pieces, joining pieces, and 
closed ends are also available. 

MADE By—Vulcan Radiator Co., 
Hartford, Conn, _........- 159 








Baldor Window Fan 
NAME—Baldor Wind-O-Fan, model 
W20. 


PURPOSE—For ventilating homes, 
offices and shops. 








FEATURES—Unit is recommended 
for homes and apartments of six 
rooms or less and for similar space 
requirements. Window fan _is 
mounted in a wooden frame and is 
equipped with a 20-in. fan blade. 
Fan is driven by a 1/6-hp, two- 
speed motor operating at 1100 and 
800 rpm. Sealed type ball bearings 
are used. Fan is electrically re- 
versible and may be used to ex- 
haust air or draw air into the 
building. The motor has two for- 
ward speeds and two _ reverse 
speeds. Unit may be set on the 
window sill and held in place with 
hook and eye in the same manner 
as a screen, or it may be attached 
with wood screws. Installation of 
the unit does not disturb the screen 
in the window or the operation of 
the window. 

LITERATURE AVAILABLE — Bulletin 
No. 344. 

MapE By—Baldor Electric Co. 
4351 Duncan Ave., St. Louis 10, 
Mo. 
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Soft tube or hard tube... 





@ On every heating and plumbing 
job—whether it calls for hard tem- 
per or soft temper tube, or both— 
trouble always costs more than Revere 
Copper Water Tube! 


Revere hard temper tube is fur- 
nished in straight lengths of 12 feet 
and 20 feet. Revere soft temper tube 
is available in straight lengths or 
coils. It is readily bent either by 
hand or by machine. 


All Revere Copper Water Tube is 
Stamped at regular intervals with 


_ the Revere name and the type. These 


... always Revere Copper Water Tube 


marks are more than identification 
—they are your assurance of full 
wall thickness and the close dimen- 
sional tolerances so essential for 
tight soldered joints. 


It will also pay you to install such 
other long-lived Revere materials 
as Red-Brass Pipe; Sheet Copper 
and Herculoy for tanks, ducts, pans 
and trays; Dryseal Copper Refrig- 
eration Tube (dehydrated and 
sealed); Copper oil burner, heat 
control and capillary tubes. 


Revere materials are handled by 
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Revere Distributors in all parts of 
the country. The Revere Technical 
Advisory Service is always ready to 
serve you. Call your Revere Dis- 
tributor. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, 
Distributors Everywhere. 
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Bull-Dog Ball Valve 


NAME—Bull-Dog ball valve. 
PurpPosE—Precision ground stain- 
less steel ball to replace discs and 





in effecting a _ lifetime 
seating member for valves. 


poppets, 


FEATURES—Ball is spun into its 
retainer by allowing a slight clear. 
ance so that the ball is free to spin 
when the valve is opened or closed. 
This enables the ball to seat on a 
new surface each time the valve is 
opened or closed. Ball clearance is 
held to close limits to prevent chat- 
ter when the valve is opened, closed, 
or throttled. Valve is supplied 
with “0” ring seals for normal 
service where a high temperature 
is not involved. Conventional steam 
packing is used in valves installed 
in steam or other high temperature 
service. 


SIZES AND CAPACITIES—Available 
in brass in 4% and 34 in. pipe sizes. 
MavDE By—Carpenter Manufactur- 
ing Corp., 9523 Detroit Ave., Cleve- 
land 2, Ohio. 161 


Preferred Steam Generator 


NAME—Preferred unit combination 
packaged steam generator. 
PurPosE—Rapid change-over from 
oil to gas in units employing a 
horizontal rotary oil burner. 
FEATURES—Oil burner is swung 
open and the primary gas burner 
is inserted in the normal oil burn- 
ing firing port. The primary gas 
burner is adjusted to handle 25 to 
30% of the total maximum heat 
input and is supplemented by a 
main gas burner in the form of 
an annular ring which is always 





in place inside the furnace exten- 
sion. Since the jets of the main 
burner handle the balance of the 
total heat input, the arrangement 
of a primary and secondary gas 


APRIL, 1949 # 


TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT ! 


On the list below, circle the item number of the equipment in which you are : 


interested, using the number found at the ‘end of each item. 


119 120 121 122 123 
128 129 130 131 132 
137 138 139 140 141 
146 147 148 149 150 
155 156 157 158 159 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 


Firm (Must be shown) 


Business Address 
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. 
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(For prompt service, title and firm name must be shown above.) 


oe eee eee eee eee ee eeeeeereeeeese eee eee ereseeeese ee eee eeseeesesnsee 


124 125 126 127 
133 134 135 136 
142 143 144 145 
151 152 153 154 
160 161 162 163 


burner is said to utilize the full 
cross-sectional area of the com- 
bustion chamber. The steam gen- 
erators provide fully automatic 
operation from high to low fire 
with all grades of commercial gas 
and oils including Bunker C and 
No. 6 oil. Another combination gas 
and oil unit is available for use with 
pressure atomizing type burner 
units. 

MADE By — Preferred Utilities 
Mfg. Corp., 1860 Broadway, New 
York 23, N.Y. 162 


Cramer Drafting Chair 


NAME — Cramer drafting chair, 
model 2422-TR. 
PURPOSE — Posture-type chair for 
use in drafting room. 
FEATURES—Height of seat may be 
adjusted from 231% in. to 32% in. 
A handwheel provides adjustment 
of depth of seat. A similar adjust- 
ment is used to vary the height of 
the back for posturized comfort. 
The footrest is independent of the 
height adjustment. Seat is pro- 
vided with a forward-tilting mech- 
anism which may be adjusted for 
the degree of tilt and the weight 
of the user. As the draftsman leans 
forward this device permits the 
seat and back to follow his motions. 





Because of the wide span of chair 
legs, it is possible to use casters 
without fear of overturning the 
chair. 

MADE By — Cramer Posture Chair 
Co., Inc., 1205 Charlotte St., Kansas 
City 6, Mo. 
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There is more than one answer to the problem of 
corrosion in ductwork. But considering cost of mate- 
tials and their workability, there is a practical 
solution in the use of a rust-defying, copper-bearing 
galvanized sheet steel like Beth-Cu-Loy. 
Beth-Cu-Loy Sheets offer a double defense against 
rust. Beth-Cu-Loy is protected on the surface by 
Prime Western zinc applied in a tight, bright coating. 
Under the coating is the Beth-Cu-Loy base containing 
0.20 to 0.30 percent copper, with 2 to 2’ times the 
Tust-resistance of ordinary steel. Result: if rust even- 
tually penetrates the zinc coating, it comes up 


against a barrier of copper-bearing steel. 

Beth-Cu-Loy sheets have the easy-forming quali- 
ties that sheet-metal men like, yet they have ade- 
quate stiffness to permit the use of long sections in 
ductwork. They are simple to cut, to seam and to 
solder. With all of these advantages, Beth-Cu-Loy 
Galvanized Sheets cost very little more than ordi- 
nary zinc-coated steel sheets. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem Products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Beth-Cu-Loy Galvanized Sheets 
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DEGREE-DAYS FOR FEBRUARY, 1949 


(A) Airport readings; (C) City oftice readings; (O) Readings at a point on outskirts of city. 





HEATING AND VENTILATING’S 21st Year of Publication of Monthly Degree-Day Data 

















City February | Cumulative, Sept. 1 to Feb. 28 on 
| 1949 | 1948 | Normal | 1948-49 | 1947-48 — | _Normal Normal 
Abilene, Texas (A)... 7A 463 583 510 2331 2391 1761 2061 
Albany, New York (A)...........--. 999 1355 1142 4472 5536 4868 6580 
Albuquerque, New Mexico (A).. 777 791 692 3745 3609 3443 4298 
Alpena, Michigan (C).............. 1125 1356 1278 4843 5506 5660 8299* 
Anaconda, Montana (C)............ 1219 1270 1164 6556 5750 5656 8357** 
Asheville, North Carolina (C).... 517 598 756 2569 3180 3276 4232 
Atlanta, Georgia (A)................ 378 493 557 1798 2453 2370 2890 
Atlantic City, New Jersey (C).... 672 885 904 2834 3647 3631 5176 
Augusta, Georgia (C)................ 250 427 423 1222 2058 1864 2161 
Baker, Oregon (C).................... 1051 1046 991 5995 4673 5024 7163 
Baltimore, Maryland (C)............ 592 820 843 2701 3519 3462 4533 
Billings, Montana (A)..............-- 1333 1223 1120 5879 5106 5254 7119 
Binghamton, New York (C)...... 904 1206 1182 4161 5029 4965 6808 
Birmingham, Alabama (A)........ 378 459 521 1753 2396 2023 2352 
Bismarck, North Dakota (A)...... 1756 1684 1548 7048 6839 6869 9192 
Block Island, Rhode Island (C).. 788 1038 983 3240 4068 3767 5788 
Boise, Idaho (A)........---.....-----00 960 955 848 5266 4313 4230 5552 
Boston, Massachusetts (A)........ 855 1118 1042 3565 4501 4322 6045 
Bozeman, Montana (C)............ 1240 1248 1208 6420 5776 5897 8521** 
Buffalo, New York (A).............. 930 1153 1156 4094 4898 4768 6822 
Burlington, lowa (A).........--...---- 1112 1144 (a) 4664 4813 (a) (a) 
Burlington, Vermont (A).........--- 1151 1450 1294 4878 5930 5496 7514 
Butte, Montana (C).................. 1326 1333 1143 6966 6177 5635 8235** 
Cairo, Illinois (C)...................... 618 762 762 2695 3301 3169 3909 
Canton, New York (C).............. 1155 1444 1328 4989 6044 5842 8020 
Charleston, South Carolina (C).. 196 415 372 843 1721 1491 1769 
Charlotte, North Carolina (C).... 390 593 588 1837 2731 2533 3120 
Chattanooga, Tennessee (A)...... 454 533 602 2195 2780 2559 3118 
Cheyenne, Wyoming (A)........-- 1108 1190 1075 5624 5223 5179 7466 
Chicago, Illinois (C).................. 987 1050 1039 4035 4516 4401 6077 
Cincinnati, Ohio (C).................. 660 822 862 2993 3701 3675 4684 
Cleveland, Ohio (A)...............--- 862 1056 1075 3846 4571 4441 6155 
Columbia, Missouri (C).............. 856 940 897 3714 3846 3903 4922 
Columbia, South Carolina (C)..... 268 487 498 1311 2206 2000 2364 
Columbus, Ohio (C).................. 758 939 980 3433 4179 4113 5398 
Concord, New Hampshire (A)..... 1065 1410 1240 4753 5804 5321 7353 
Concordia, Kansas (C).............. 1054 1070 970 4535 4260 4173 5315 
Dallas, Texas (A)..............-..--.-- 465 534 493 2077 2277 1980 2256 
Davenport, lowa (C)................-- 1085 1127 1140 4519 4775 4825 6289 
Dayton, Ohio (A)................-..--- 830 1017 980 3793 4518 4043 5264 
Deer Lodge, Montana (C).......... 1281 1231 1175 6897 5704 6069 8672** 
Denver, Colorado (C)................ 879 1012 918 4501 4246 4273 5874 
Des Moines, lowa (C)...............- 1229 1183 1173 4900 4840 4935 6384 
Detroit, Michigan (A)................ 962 1178 1134 4145 4866 4718 6490 
Devils Lake, North Dakota (C).. 1861 1772 1551 7475 7411 7371 9970 
Dodge City, Kansas (A)............ 921 1031 890 4299 4133 3958 5035 
Dubuque, lowa (C).................... 1197 1215 1218 4926 5143 5194 6790 
Duluth, Minnesota (C).............. 1514 1566 1464 6220 6858 6680 9483 
Eastport, Maine (C).................. 1110 1364 1232 4844 5473 5502 8520** 
Elkins, West Virginia (A).......... 782 884 991 3709 4412 4256 5697 
El Paso, Texas (A)............-.-..--. 473 471 434 2521 2417 2101 2428 
Ely, Nevada (A)..................--.-22 1398 1187 (a) 6574 5375 (a) (a) 
Erie, Pennsylvania (C) .............. 846 1064 1098 3677 4426 4434 6273 
Escanaba, Michigan (C)............ 1281 1418 1340 5343 5882 6028 8771 
Evansville, Indiana (A).............. 731 869 854 3181 3833 3348 4244 
Fort Smith, Arkansas (A).......... 561 658 630 2655 2851 2657 3147 
Fort Wayne, Indiana (A).......... 918 1115 1098 4168 4875 4503 5925 
Fort Worth, Texas (A).............. 457 519 498 2059 2279 1904 2148 
Fresno, California (A) .............. “499 463 389 2367 2001 1883 2334 
Galveston, Texas (C) ................ 185 314 255 822 1262 938 1016 
Grand Junction, Colorado (A)..... 1252 1011 863 5142 4596 4374 5548 
Grand Rapids, Michigan (C)...... 1005 1157 1204 4261 4807 4863 6535 
Green Bay, Wisconsin (C).......... 1306 1398 1358 5349 5849 5778 7825 
Greensboro, North Carolina (A) 495 688 678 2426 3219 2845 3529 
Greenville, South Carolina (A).. 422 558 661 1980 2702 2739 3380 
Harrisburg, Pennsylvania (A)..... 776 1011 1008 3557 4265 4077 5375 
Hartford, Connecticut (A)........- 897 1214 1100 3930 4919 4416 6036 
Hatteras, North Carolina (C).... 319 492 535 1328 1984 1851 2571 
Havre, Montana (C) ................ 1612 1421 1450 6852 5638 6388 8700 
Helena, Montana (A)...............- 1412 1290 1178 6869 5614 5611 7894** 
Houston, Texas (C) .................- 188 305 277 997 1358 1092 1157 
Huron, South Dakota (A).......... 1492 1496 1340 6225 6319 6075 8004 
Indianapolis, Indiana (A).......... 838 940 969 3832 4185 4099 5298 
Jackson, Mississippi (A)............ 315 413 (a) 1435 2017 (a) (a) 
Kansas City, Missouri (A).......... 913 986 946 3848 3946 3953 4956 
Knoxville, Tennessee (A).........- 486 594 666 2356 2937 2964 3670 
La Crosse, Wisconsin (A).......... 1378 1377 1265 5610 6006 5578 7322 
Lander, Wyoming (A) ...........-.. 1308 1305 1155 6520 5508 5666 7947 








(a) Data not available. through the courtesy of Coke Sales Department, Central New York Power 
1Figures in this column are normal totaly for a complete heating season, Corp., 1 N. Y., and Norman E. Ross, Bursar, Bates College, Lewiston 
September to June, incl. Me. ctively: Anaconda, Bozeman, Butte, Deer —. and Livingston, 
igures in this table, with seven exceptions, based on local weather bureau Mont., ~theough the courtesy of the Montana Power Compan 
reports. Exceptions are Utica and Lewiston, figures for which are furnished {Table concluded on page 114] 
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SALES ENGINEERS 


DUNHAM HEATING PRODUCTS 
meet the needs of ANY JOB 


Increase customer satisfaction and your profit 


Regardless of what your heating equipment need 
may be... whether it’s for a single valve or a 
carload of convector radiators . . . it will pay 
you well to look first at the Dunham line. 

Dunham products are quality-built by heating 
specialists with a background of nearly half a 
century of experience. 

Long a “buy-word” among the country’s 
leading architects, contractors and engineers— 
they’re easier to install, work better, require 
less maintenance—because they’re precision 
engineered for their jobs. 


Heart of the famous 
Dunham Vari-Vac Differential System 
It is upon these job-proved products that the 
Dunham Vari-Vac heating system is based—and 





it is their reliable performance that has made 
possible the sensational savings in fuel for 
which this system is nationally famous. 

So—if it’s value you want, if it’s quality you 
need, if it’s performance you like—standardize 
on Dunham Steam Specialties, Unit Heaters, 
Pumps, Cabinet Convectors and Baseboard 
Convectors. 


SEND FOR THIS CONDENSED CATALOG 
ounkam | 










Write today for your free copy of Bulletin 


634C and get complete technical dataon | .44, <u ff 
all Dunham heating equipment. See for | conta Siis 


yourself why the industry is talking, and 
installing Dunham products...to meet | 9.228.scs 
the needs of every heating job. ; 


C. A. Dunham Co., 400 W. Madison St., Chicago 6, III. 


HEATING MEANS BETTER HEATING 


HEATING AND VENTILATING, APRIL, 1949 


AND JOBBERS IN ALL PRINCIPAL CITIES 
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Degree-Days for February, 1949 (Concluded) 


= ___ (A) Airport readings; (C) City office readings; (O) Readings at_ 








a point on outskirts of city. 





HEATING AND VENTILATING’S (21st Year of I Publication of Monthly Degree-Day Data 




















City February | Cumulative, Sept. 1 to Feb. 28 | pee 

a 1949 | +1948 |_Normal 1948-49 | 1947-48 | Normal | Normal _ 
Lansing, Michigan (A).........-.--- 1056 1220 1201 4570 5235 5202 7048 
Lewiston, Maine (O) ................ 1108 1386 1243 4686 5610 5532 7707 
Lincoln, Nebraska (C)........-2...- 1189 1145 1131 4975 4673 4643 5999 
Little Rock, Arkansas (A) ........ 476 658 582 2284 2724 2380 2811 
Livingston, Montana (C) .......... 1160 1192 1067 5686 5220 5018 7245** 
Los Angeles, California (C)...... 348 308 266 1420 984 1016 1504 
Louisville, Kentucky (A)............ 662 810 801 2976 3560 3327 4180 
Lynchburg, Virginia (A)............ 550 746 730 2708 3473 3143 3980 
Macon, Georgia (C).................- 270 407 462 1354 2077 1908 2201 
Madison, Wisconsin (C).........-.. 1250 1321 1299 5108 5612 5557 7429 
Marquette, Michigan (C).......... 1302 1579 1361 4079 4488 5915 8693* 
Memphis, Tennessee (A).......... 489 659 599 2259 2839 2470 2950 
Meridian, Mississippi (C).......... 319 412 456 1425 2057 1891 2160 
Milwaukee, Wisconsin (A)........ 1158 1184 1201 4767 5231 5185 7245 
Minneapolis, Minnesota (A)...... 1449 1430 1400 5807 6158 ‘5950 7850 
Montgomery, Alabama (C)........ 237 325 392 115] 1797 1676 1884 
Nantucket, Massachusetts (A).. 832 1037 974 3518 4261 3912 5957 
Nashville, Tennessee (A).......... 561 667 675 2460 3106 2850 3507 
New Haven, Connecticut (A).... 844 1148 1011 3653 4611 4230 5895 
New Orleans, Louisiana (C)...... 120 235 230 719 1253 965 1024 
New York, New York (C).......... 731 970 953 3043 3985 3837 5274*** 
Nome, Alaskat (A)..........-.----+- (a) 1953 1660 (a) 7145 8886 14580** 
Norfolk, Virginia (C) ................ 420 638 650 1845 2679 2583 3350 
North Head, Washington (C).... 684 682 622 3576 3002 3132 5452** 
North Platte, Nebraska (C)...... 1127 1072 1020 5276 4621 4806 6366 
Oakland, California (A)............ 523 492 403 2482 2076 2029 3143** 
Oklahoma City, Oklahoma (C).. 681 773 742 3020 3082 2986 3613 
Omaha, Nebraska (A) .............. 1247 1154 1126 5021 4808 4765 6131 
Oswego, New York (C).............. 965 1231 1162 4237 5018 4933 7088 
Parkersburg, W. Virginia (C).... 659 819 879 314] 3850 3701 4775 
Peoria, Illinois (A)..................-- 1050 1087 1067 4382 4645 4673 6109 
Philadelphia, Pennsylvania (C).. 675 914 881 2900 3771 3542 4737*** 
Phoenix, Arizona (C)................ 341 322 263 1634 1377 1253 1405 
Pittsburgh, Pennsylvania (C).... 704 881 944 3254 4259 3947 5235 
Pocatello, Idaho (A).................. 1099 1030 986 5912 4989 4853 6655 
Portland, Maine (A).................. 1085 1355 1162 4725 5438 5088 7218 
Portland, Oregon (C) ................ 662 655 644 3544 2842 3174 4469 
Providence, Rhode Island (C).... 801 1092 1070 3451 4394 4316 6015 
Pueblo, Colorado (A)................ 891 1105 916 4552 4505 4140 5514 
Raleigh, North Carolina (C)...... 420 640 630 1935 2863 2605 3234 
Rapid City, South Dakota (A)..... 1329 1271 1119 5818 5154 5140 7118 
Reading, Pennsylvania (C)........ 747 982 980 3282 4096 4082 5389 
Red Bluff, California (A).......... 547 518 (a) 2494 2115 (a) (a) 
Reno, Nevada (A).................... 976 943 823 5134 4290 4149 5892 
Richmond, Virginia (C) ............ 487 697 695 2320 3202 2906 3695 
Rochester, New York (A).......... 960 1213 1159 4262 5045 4825 6732 
Roseburg, Oregon (C)................ (a) 654 605 (a) 2953 3090 4428 
Roswell, New Mexico (A).......... 612 690 580 3257 3207 2876 3484 
Sacramento, California (C)........ 514 488 426 2448 2088 2036 2653 
St. Joseph, Missouri (A)............ 1050 1074 974 4337 4300 4121 5161 
St. Louis, Missouri (C) .............. 782 875 854 3321 3708 3652 4585 
Salt Lake City, Utah (A)............ 1183 920 885 5431 4373 4144 5555 
San Antonio, Texas (A) ............ 240 372 274 1400 1605 1128 1202 
San Diego, California \ eee 344 315 280 1437 1105 1099 1645 
Sandusky, Ohio (C)................... 851 1071 1061 3759 4496 4384 6208 
San Francisco, California _« 466 414 356 2200 1699 1770 3264** 
Sault Ste. Marie, Michigan (A)... 1301 1484 1487 5691 6287 6315 9285** 
Savannah, Georgia (A).............. 161 330 316 805 1557 1323 1490 
Scranton, Pennsylvania _= 863 1115 1106 3896 4757 4552 6129 
Seattle, Washington (C)............ 704 673 647 3659 3043 3297 4934** 
Sheridan, Wyoming (A) ............ 1317 1296 1160 6090 5415 5789 8008 
Shreveport, Louisiana (A).......... 342 488 412 1675 2134 1736 1938 
Sioux City, lowa (A)..............2--. 1382 1230 1260 5687 5320 5278 6898 
Spokane, Washington (A).......:.. 1078 1048 952 5870 4812 4707 6355 
Springfield, IMlinois (C)........... 899 965 1008 3797 4093 4191 5373 
Springfield, Missouri (A).......... 739 893 876 3471 3701 3523 4428 
Syracuse, New York (A)...... 960 1265 1212 4289 5212 4980 6893 
Tacoma, Washington (C)......... 723 709 675 3896 3304 3438 5181** 
Terre Haute, Indiana (A).......... 822 962 966 3723 4314 3876 4872 
Toledo, Ohio (A) ...................... 913 1141 1075 4120 4886 4467 6077 
Topeka, Kansas (C).................. 951 1008 935 3980 4020 3953 4969 
Trenton, New Jersey (C)............ 734 983 941 3182 4076 3715 4933 
Utica, New York (0) ................ 870 1297 1181 4070 5410 4966 6796 
Valentine, Nebraska (C)............ 1240 1214 1130 5740 5209 5225 7039 
Walla Walla, Washington (C).... 824 808 778 4487 3578 3676 4808 
Washington, D. C. (C).............. 576 797 848 2707 3504 3559 4626 
Wichita, Kansas (A).................. 899 955 896 3884 3780 3773 4673 
Williston, North Dakota (C)...... 1734 1643 1495 7134 6541 6958 9323 
Winnemucca, Nevada _ 1020 956 905 5448 4502 4644 6427** 
Yakima, Washington (A).......... 989 983 846 5307 4274 4433 5599 

cong eg dong oy oa , August. tg BoB ong Fog ml ee totals for a complete heating 

**New 4S-year normal covering 1898S to 1946. 
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VOnGE 


Gas-"Pired 
WINTER AIR CONDITIONE) 


@ Here at last is a highly styled finely engi- 
neered furnace designed to meet your speci- 
fications. Lowest installed cost . . . no service 
worries . . . nationally recognized name. Think 
of it! Fits between studding practically flush 
to the wall... only 12'4 inches deep, 32 inches 
wide, and 88 inches high . . . yet has 62,500 
B.T.U. input capacity. Great flexibility ... 
can be safely installed anywhere with little 
or no duct work . . . in wall, closet, utility 
room or basement. Complete factory tested 
package . . . 12 gauge heat exchanger .. . 
built-in plenum chamber and draft diverter 
..- 100% safety shut-off controls and auto- 
matic thermostat. Provides filtered summer 
ventilation. Fully approved by A.G.A. for 
natural, manufactured and L.P. gases. Noth- 
ing like it on the market! 
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Norge Heat has a complete line 
of great products! 





SEND TODAY for FULL DETAILS 


Eegeeew@eaeeegeeeaee ge a ee ee = Ge = 
NORGE HEAT DIVISION 
672 E. Woodbridge, Detroit 26 HV-1 


ENGINEERING 








NAME. 
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Publications abstracted in this department 
should be ordered direct from publisher. 


NDHA PROCEEDINGS 


Papers presented at the thirty-ninth annual meet- 
ing of the National District Heating Association con- 
vention held in the Hotel Statler, St. Louis, Mo., May 
18-21, 1948, are contained in the Proceedings of the 
National District Heating Association. This volume 
also contains the official proceedings of the convention, 
discussion of the papers, financial statement of the 
association, and the list of members. 

Proceedings of the National District Heating Asso- 
ciation. Cloth bound, 6 x 9 in., 314 pages. Published 
by the National District Heating Association, 827 N. 
Euclid Ave., Pittsburgh 6, Pa. Price, $5. 


VIBRATION 


Methods of solution to enable the engineer to solve 
problems in the field of vibration by methods that do 
not require training in advanced mathematics were 
described by C. R. Freberg, Head, Engineering Re- 
search Division, Southern Research Institute, and Dr. 
E. N. Kemler, Research Professor of Mechanical Engi- 
neering, New York University, in their first edition 
of Elements of Mechanical Vibration. 

The second edition of this book is now available. 
A number of changes have been made in the text of 
the first edition to clarify some of the data and 
new material has been added to some of the later 
chapters. In addition, a chapter has been added on 
sound and its engineering applications, and one on 
beams. Errors that appear in the first edition have 
been corrected in the second edition. 

Material covered includes vibrations without damp- 
ing, damped vibrations, vibration of systems with 
several degrees of freedom, vibration isolation and 
absorption, equivalent systems, beams, sound, the 
mobility method, and mechanical and electrical models 
of vibration systems. 

Elements of Mechanical Vibration, by C. R. Freberg 
and Emory N. Kemler. Cloth bound, 6 x 9 in., 227 
pages. Published by John Wiley & Sons, Inc., 440 4th 
Ave., New York 16, N. Y. Price, $3.75. 


INDUSTRIAL HEALTH DEPARTMENT—A factual study 
of industry’s existing health facilities, procedures and 
policies for conserving human resources is contained 
in a booklet, Industrial Health Department Functions 
and Relationships. It represents a two-year survey 
embracing 277 plants in 33 states. Approximately 
54% of the plants studied had industrial hygiene serv- 
ices in some form. The survey is divided into the 
following subjects: General fundamentals, personnel, 
physical set-up of department, cost of services, func- 
tions, intramural and extramural relationships, opin- 
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ions on justifications for services, public utilities, and 
comparisons with other studies. Paper bound, 98 
pages. Price, $2. Industrial Hygiene Foundation, 4400 
5th Ave., Pittsburgh, Pa. 


PHYSICAL PROPORTIONS OF COMMERCIAL FANS—As 
a service to engineers, the National Association of 
Fan Manufacturers offers a 4-page folder of tables of 
fan sizes. They represent a general comparison of 
physical proportions of commercial fans manufactured 
by member companies. For NAFM Form X-12, write 
to National Association of Fan Manufacturers, 5-157 
General Motors Bldg., Detroit 2, Mich. 


PIPE INSULATION FOR HEATED INDUSTRIAL EQUIP- 
MENT—Standard CS117-44 on A Recommended Revi- 
sion of Mineral Wool: Blankets, Blocks, Insulating 
Cement, and Pipe Insulation for Heated Industrial 
Equipment has been submitted to manufacturers and 
other interested groups for consideration by the Com- 
modity Standards Division of the National Bureau 
of Standards. Major changes in the recommended re- 
vision are the inclusion of requirements for loose, 
granulated, and felted forms of mineral wool. Com- 
modity Standards Division, National Bureau of Stand- 
ards, Washington 25, D. C. 


ICED VENTILATING SYSTEM—The Bureau of Engi- 
neering Research, University of Texas, has developed 
a unit ice-evaporative cooling fan ventilating system 
that can be installed in four and five-room houses by 
ice companies. A report of the development work and 
the test results obtained are contained in the Uni- 
versity of Texas Publication No. 4813, “Intermittent 
Service, Iced Ventilating System,” by James D. 
McFarland, Harold A. Tankersley and Willis R. Wool- 
rich, all of the Bureau of Engineering Research. It 
gives detailed information on the construction of the 
test ventilating system. According to the report, the 
initial costs were found to be low as compared with 
compressor type units and satisfactory comfort stand- 
ards were provided for all weather conditions in the 
region tested. Bureau of Engineering Research, The 
University of Texas, Austin, Tex. 


MANOMETER TABLES—A _ tentative recommended 
practice toward a goal of uniformity in the field of 
instrumentation is made available in the paper bound 
booklet which presents fundamental conversion fac- 
tors commonly used in manometry, recommended 
definitions of pressure, tables of pressure, etc. Data 
in the book were arranged with the object of facili- 
tating and standardizing the use of manometers and 
U tubes as direct pressure indicating instruments or 
in the calibration of pressure recorders and control- 
lers. To non-members, price $2, to members, $1. 
Instrument Society of America, Pittsburgh 12, Pa. 

(Concluded on page 132) 


APRIL, 1949, HEATING AND VENTILATING 





nd 
98 
00 





City National Bank 


Houston, Texas 


Relies on AlciiniR e 


..- for Correct 


Air Distribution 


Agitair Type R delivers 100% air distribution 
in any shape area from any location—with no 
noise, no drafts, no blank corners, no hot spots, 
no cold spots. Patented construction permits it 
to be assembled into patterns which divide the 
air and distribute it in any direction in propor- 
tion to the area served. 


Saas 


Air diffusion beauty and efficiency is achieved with Agitair Type R in Presidents Office, City National Bank 


y 





... for Perfect 
Eye Appeal 


Agitair Type R Diffusers blend perfectly with 
architectural ceiling treatments. Since most 
areas are square or rectangular, these square or 
rectangular Agitair Type R’s are the natural 
choice to complete a carefully designed deco- 
rative effect. 


Write for Complete Data 





S 


Architect: Alfred C. Finn 

Mech. Eng: Reg. F. Taylor 

Contractor: W. S. Bellows Const. Co. 
9 ” Heat., Vent., 


- & Air Cond. : 
17 East 42nd Street e New York 1], N. Y. Contractor: C. Wallace Plumbing Co. 


AIR DIFFUSERS ¢ AIR FILTERS * ROOF EXHAUSTERS 
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NEWS OF THE MONTH 








SOLAR HOUSE 


erected in Cambridge to use sun's heat entirely, 
if possible. 


A new four-room solar house in Cambridge, Mass., 

was opened in February and will be occupied by a 
student family while Massachusetts Institute of Tech- 
nology engineers study the efficiency of their latest 
design for using heat from the sun to warm a New 
England house throughout the winter. This house is 
somewhat different in heat collecting principle and is 
a separate project from M.I.T.’s solar house using 
chemical collectors now under study by Dr. Maria 
Telkes (H&V :5:47:p.68). 
e HOW MUCH HEAT.—According to Professor Hoyt 
C. Hottel of the M.I.T. department of chemical engi- 
neering, the house will be used for studies to deter- 
mine to what degree the sun can compete with con- 
ventional methods of heating. “It is not now presumed,” 
he says, “that solar heating will be economically fea- 
sible in a climate as cold as that of New England, but 
the results should serve to indicate under what con- 
ditions of climate solar heating is competitive with 
fuel oil, gas, or coal.” 

In appearance a typical modern-style residence ex- 
cept for its heat collector in the roof, the new M.I.T. 
solar house has two bedrooms, kitchen, living-dining 
room, and instrument room in which M.I.T. engineers 
will measure the heat absorbed from the sun and that 
lost from the house during sunless hours. 
© EQUIPMENT.—The heat-storing equipment is de- 
signed to keep the house at 68F night and day, but 
supplementary electric heating units have been pro- 
vided for long periods of extremely cold weather with- 
out sun. They will go into operation should the house 
temperature drop to 65F. Electric auxiliary heating 
was chosen primarily because of convenience in ex- 
perimental work, according to Professor Hottel. 

Water, warmed by the sun in a special “flat plate” 

collector located on the roof of the house, is used for 
storing and distributing heat. Once warmed by the 
sun, the water is pumped into an insulated tank in 
which it is held for use during sunless hours, when 
the heat is radiated from a panel in the ceiling. 
e FLYWHEEL.—According to M.I.T. engineers, the 
storage tank holds 1200 gallons of water which 
should, during an average January day, rise in tem- 
perature a few degrees more than it falls at night, 
thereby slowly storing heat energy for use on sun- 
less days. Present calculations indicate that . this 
water should have sufficient heat energy capacity to 
maintain comfortable temperatures in the house for 
two sunless days of normal January temperature. 

From a solar engineer’s point of view, a truly sun- 
less day is unusual in New England. Even through 
light clouds considerable solar heat is received. 

The roof heat collector unit, adapted from a unit 
studied in M.I.T.’s prewar solar heating research pro- 
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M.I.T.’s solar house. 


gram, slopes 57° to the horizontal, faces south, and 
presents a net area of 400 sq ft on which the sun’s 
heat is received. The roof of the house is covered 
with aluminum, and additional solar energy will reach 
the collector by reflection from the roof. In addition, 
a large window on the south side of the house, open- 
ing into the living room, will collect additional heat 
during sunlight hours. 

e COLLECTOR.—The collection and heating unit isa 
compact, closed-cycle system at atmospheric pressure; 
no outside air or water is introduced once operation 
is begun. The parts of the unit include the roof col 
lectors, an attic storage tank, a radiant ceiling pane 
heating unit, two circulating pumps, and controls. 
Whenever the sun heats the water in the roof collec: 
tors to a temperature above that of the storage tank, 
a pump circulates the water from tank to roof col. 
lectors and back. Whenever the temperature of col- 
lector water is below that in the storage tank, the 
flow of water is cut off and the collector is pumped 
full of air to prevent freezing damage. Quite inde. 
pendently of this circulating system, whenever the 
room thermostat calls for heat a second pump cir 
culates water between the storage tank and the radi: 
ant ceiling panel. 

The new house is carefully insulated in order t 
reduce heat loss to a minimum. Windows have doubl 
panes of glass with air space between, and _insid 
curtains will be drawn over them after dark to pro 
vide further insulation. The walls are insulated witl 
four-inch pads of rock wool, celotex, and aluminun 
foil. 

e SUPPLEMENT.—Designers of the new M.I.T. hous 
decline to estimate the cost of a solar heating systet 
for the average New England house (or even to sa 
that such a system can be effective in as severe 
climate as New England’s). They point out that th 
present design does not include expensive oversizZ 
equipment to provide capacity for extreme cold spell 
and sunless periods of a week or more. Instea‘ 
auxiliary electric equipment is provided to heat th 
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DUX- SULATION - 





There are hardly any limits to the size of the 
panel you can apply with DUX-SULATION. Thru 
the use of large panels time is saved, greater 
efficiency is accomplished and the finished job 
has a fine trim appearance. DUX-SULATION cuts 
easily with a knife or snips and is flexible in all 
directions to cover bends and irregular surfaces. 
This is a decided advantage over most other forms 
of insulation which require small pieces—creating 
many joints—resulting in temperature loss. 


PROTECT BARE METAL DUCTS 
WITH DUX-SULATION NOW! 


Order from Your Local Supply House! 





Industrial and Residential 
ALL-PURPOSE INSULATION 


In the new city, Park Forest, Ill., just 30 miles south of Chicago, 
DUX-SULATION has been selected for the important job of insulat- 
ing and protecting bare metal duct lines. 

Architects and Engineers, men who know values, know the "EXTRA 
VALUES” DUX-SULATION affords. This all-purpose insulation prevents 
75% of temperature loss from ducts (K Factor .27 BTU) automatically 
reduces power load and offsets overloads. DUX-SULATION quiets me- 
chanical and air-borne duct noises absorbing 70% of sound in less than 
10 lineal feet of lined duct. When used to prevent sound travel, DUX- 
SULATION is snugly fitted and applied to the inside of the metal duct 
giving a low frictional resistance factor (F=0.0001322). Also DUX- 
SULATION is used to prevent rust, condensation, and to lower main- 
tenance costs. 

At Park Forest, DUX-SULATION is pre-cut in the shop to fit the 
special shapes and sizes of duct work and stacked on the shelf 
ready for the job, saving time and eliminating waste. 

You, too, can do a BETTER job with DUX-SULATION regardless 
of size or type of building. In order to get the full story write 
today for our Bulletin and be convinced that DUX-SULATION 


gives more for your “insulating dollar.” 


WRITE TODAY FOR COMPLETE ILLUSTRATED BOOKLET NO. 404-V 


DUX-SULATION IS NOW AVAILABLE—PROMPT SHIPMENT R A Nl T W | L § 0 Nl | fl ( 
G Seeane 


NEW YORK AREA— 


AIR CONDITIONING UTILITIES CO.—NEW YORK 18. 


PACIFIC COAST—PLANT INSULATION co.— 


Board of Trade Bldg. CHICAGO 4, ILL. 


LOS ANGELES 11, PLANT ASBESTOS CO., SAN FRANCISCO 7. 141 W. JACKSON BLVD. AT LA SALLE ST. 
ASBESTOS SUPPLY COMPANIES— ASBESTOS PAPER ASBESTOS MILLBOARD FLEXIBLE 

SEATTLE 4,—SPOKANE 2,—TACOMA 2,—PORTLAND 4. FURNACE CEMENT PIPE COVERING DUCT CONNECTIONS 
CANADA—ATLAS ASBESTOS CO., LTD.— PIPE JOINT TAPE BOILER CEMENT BOILER & 

MONTREAL 1,—TORONTO—WINNIPEG—VANCOUVER. COLD WATER PASTE ASBESTOS SPECIALTIES TANK INSULATION 
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water in the radiant ceiling panel under these cir- 
cumstances. 

Hot water for domestic use in the solar house is 
heated independently by a conventional electric unit. 
e RECORDS.—The instrument room in the house con- 
tains automatic recording equipment to measure the 
intensity of solar radiation, the amount of heat en- 
ergy received from the sun, the amount supplied in 
the house by electric means, the temperature of the 
storage water, and the air temperature at various 
points in the house. This equipment will make con- 
tinuous records from which M.I.T. engineers hope to 
show the source and amount of all heat in the house 
over a long period of operation. 

Since normal family activities will be proceeding 

in the solar house while tests are being made, M.I.T. 
scientists hope their automatic instruments will pro- 
vide figures for heat loss and heat storage require- 
ments under typical dwelling conditions, from which 
it may eventually be possible to estimate fuel savings 
and arrive at a practical figure for the over-all costs 
of solar heating. 
e PEOPLE.—The house, part of a program of research 
at M.I.T. into means of utilizing solar energy, was 
built with funds provided in a grant to the Institute 
by Godfrey L. Cabot of Boston. The solar energy 
work is under the supervision of a steering commit- 
tee consisting of Professor L. B. Anderson, head of 
the department of architecture; Professor A. G. H. 
Dietz, department of building engineering and con- 
struction; Professor A. L. Hesselschwerdt, Jr., de- 
partment of mechanical engineering; and Professor 
H. C. Hottel, department of chemical engineering. 
The construction of the house and the research di- 
rectly associated with it are directed by Edmund L. 
Czapek, research associate in architecture. 

The architectural design of the new M.I.T. solar 
house is the work of J. Frank Haws, Pottstown, Pa., 
a student in the department of architecture. 





COAL-TO-OIL PLANTS 


to be dedicated May 8, will test modifications 
of two German processes. 


The Bureau of Mines will dedicate two new coal-to- 
oil demonstration plants on the anniversary of V-E 
day, May 8, at Louisiana, Mo., less than 100 miles 
above St. Louis on the Mississippi River. 

First of their kind in this country, these new plants 
will employ different processes to convert coal and lig- 
nite into the high-quality synthetic liquid fuels. They 
are being erected at a combined cost of $15,000,000 to 
serve as a proving ground for American coals, equip- 
ment, and processing methods. They were authorized 
by the Synthetic Liquid Fuels Act of 1944. 

e PROCESSES.—Incorporating numerous innovations, 
the new synthetic fuel plants will demonstrate the re- 
spective merits of two basic processes for converting 
American coals to oil: (1) The direct hydrogenation 
or Bergius-I.G. Farben process; and (2) the gas syn- 
thesis or indirect Fischer-Tropsch process. These proc- 
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esses are complementary rather than competitive, and 
the liquid products that each is best adapted to pro- 
duce range all the way from heavy fuel oils for ships 
and industry to jet fuels and aviation gasoline. 

e HYDROGENATION.—The first of the new units—the 
hydrogenation demonstration plant—now is ready for 
operation. Production capacity is from 200 to 300 
barrels daily, depending on the coal and catalyst used. 
Built under contract with the Bechtel Corporation of 
California at a cost of $10,000,000, this plant was de- 
signed for pressures up to 10,300 lb per sq in. in two 
major operations: (1) Liquid-phase hydrogenation, 
which accomplishes liquefaction of the coal; and (2) 
vapor-phase hydrogenation, which converts the lique- 
fied coal to gasoline and by-products. Chemically, 
crude petroleum contains more than twice as much 
hydrogen than does coal. Thus to convert coal to fin- 
ished gasoline by this process, hydrogen is added to 
the coal catalytically under high pressures and temper- 
atures. 

Basically, the design of this plant follows that of 
the German units that supplied virtually all of the 
aviation gasoline used by the Nazi air force during 
the war. Many improvements developed in American 
research laboratories have been incorporated, however. 
Among these innovations are the use of automatic con- 
trol instead of hand control to increase capacity and 
reduce personnel, new and cheaper sources of hydro- 
gen, and a more efficient utilization of heat to lower 
product costs. 

Difficult problems have been encountered and over- 
come, including the design and fabrication of high 
pressure equipment new to American manufacturers; 
development and installation of highly complex instrv- 
mentation in order to supply comprehensive informa- 
tion on plant operation to industry, and the training 
of both engineers and operators in techniques foreign 
to American industrial experience. German scientific 
and technical personnel, experienced in all phases of 
European hydrogenation practice, have been of con- 
siderable assistance. 

Initially, the plant will process western coals, which 
lend themselves well to hydrogenation. After the oper- 
ating difficulties have been ironed out, typical coals 
from other sections of the country will be tested. 
Bituminous coals, sub-bituminous coals, and lignites 
all may be hydrogenated, and the ease of hydrogen- 
ation and percentage of conversion increase in the 
order named. However, the production of one barrel 
of oil requires only one-half ton of bituminous coal, 
whereas the requirement for sub-bituminous coal is 
two-thirds of a ton, and for lignite, one ton. 

This process will produce, separately or simultane- 
ously, liquid fuels ranging from high-octane aviation 
gasoline to Bunker “C” fuel oils with little or no 
change in the plant. Only the operating conditions 
need be altered to fill the demand of the moment, which 
makes such plants of high strategic value from the 
military viewpoint. By-products will include phenols 
for plastics, “creosote” for wood preservation, solvents 
for paints, and hydrocarbon gases for heating fuel. 
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Chart interpreted from THE CONFERENCE BOARD'S statistics 


Low-cost DusT-STop* Replacement Filters make big 
reductions possible in air filtering expense. DUST- 
Stop Filters eliminate costly maintenance opera- 
tions. No manual cleaning and re-oiling! No need for 
expensive equipment! 

The cost of using DustT-StTop Filters, themselves, 
has come down, too. Wide use of the 1” filter has cut 
central system costs. And the rotation-replacement 
plan, using two or four 1” filters per cell has further 
slashed maintenance bills. 

DustT-Stop Air Filters are highly efficient. They 
are the only replacement-type filter made of Fiber- 
glas* packs, coated with a non-odorous, non-evapo- 
rating adhesive with exceptional ‘‘wicking action” to 
quickly saturate trapped particles of dust. This un- 
usual capillary action maintains DustT-STop’s high 
efficiency, extends the effective life of the filter. 








YOURSELF 


Write for your FREE copy of “A COMPARATIVE 
STUDY OF AIR FILTERING COSTS” 


This study gives you the facts and provides 
a work sheet on which to insert your own 
figures. In a few minutes, you can prove for 
yourself which type of air filter is most 
economical for any central system. Write 
Owens-Corning Fiberglas Corporation, Dept. 
912, Toledo 1, Ohio. In Canada, Fiberglas 
Canada Ltd., Toronto, Ontario. Cable ad- 
dress “FIBERGLAS” Toledo, Ohio, U.S.A. 


AIR FILTERS 


* 
fi 
nae sta —a Fiberglas* product 


*DUST-STOP is the trade-mark of Owens-Corning Fiber- 
glas Corporation for impingement-type air filters made 
of glass fibers. FIBERGLAS is the trade-mark (Reg. U. S. 
Pat. Off.) of Owens-Corning Fiberglas Corporation 
for a variety of products made of or with glass fibers. 
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Based on conditions prevailing in 1948, Bureau en- 
gineers estimated that a commercial coal hydrogen- 
ation plant with a capacity of 30,000 barrels a day 
could produce gasoline at a cost of 12 to 15 cents a 
gallon if no credit is taken for by-products. 

e SYNTHESIS.—Now under construction, the second 
of the Bureau’s new units—the gas synthesis demon- 
stration plant—is scheduled for completion this year. 
A contract for its design and construction was 
awarded to Koppers Co., Inc., of Pittsburgh, Pa., in 
March, 1948, and the cost is estimated at $5,000,000. 

An 80- to 100-barrel-per-day unit, this plant will 
gasify pulverized coal with oxygen and superheated 
steam and then convert the resulting synthesis gas— 
a mixture of carbon monoxide and hydrogen—to liquid 
fuels by the indirect Fischer-Tropsch process. With 
American modifications, this process is well adapted to 
the production of either a good grade of motor gas- 
oline or an excellent Diesel fuel. Product costs are 
expected to approximate those of the hydrogenation 
process. 

By-products include wax, alcohols, and hydrocarbon 
gases. Through cracking, the wax can be converted 
to Diesel fuel and lubricants, or it may be used di- 
rectly in polishes, insulating materials, and chemicals. 
The alcohols also are useful in the chemical industries. 

In designing and building this plant, too, there is 
no precedent in American industry, and the solution 
of many problems can be found only by operation. 
However, promising advances made in the Bureau’s 
broad program of research on this process are being 
incorporated in the new plant, which will consist of 
four distinct parts: (1) Coal gasification; (2) gas 
purification; (3) hydrocarbon synthesis; and (4) re- 
fining of products. 

Coal gasification is not only the first step in both 
basic processes for the production of synthetic liquid 
fuels but the No. 1 cost problem at this time. For this 
reason, priority has been given this phase of the con- 
struction, and runs will be made in this unit while the 
synthesis section is being completed. 

Briefly, the plant’s coal gasification cycle involves 
first crushing, pulverizing, and drying the coal. Then, 
suspended in oxygen and accompanied by superheated 
steam, the coal will be fed into a continuous gasifier— 
a refractory-lined steel shell 6.5 by 9 ft, internal meas- 
urement. There the conversion takes place at more 
than 2,000F. The required oxygen is extracted from 
the air at temperatures. more than 300F below zero 
in a Linde-Frankl unit imported from Germany and 
reconditioned before being put into service. 

After purification, the synthesis gas produced is 
ready for conversion to liquid fuels. Two new type 
converters developed in the Bureau’s laboratories will 
be employed in an effort to obtain maximum efficiency. 
Both offer a high yield of oil and a low yield of the less 
valuable gases. In one, the internally-cooled converter, 
the heat of the synthesis reaction is rapidly removed 
by the circulation of a coolant oil through a fixed bed 
of catalyst granules. In the other, the oil-catalyst 
slurry converter, a powdered catalyst is suspended in 
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a coolant oil, and the synthesis gas is bubbled through 
this rapidly circulated slurry. 

An effective answer to the heat of reaction problem 
that limited the cumbersome and expensive German 
converters to a capacity of 18 barrels of oil a day, 
these improved converters each can be built to produce 
500 or more barrels daily. 

As a final step, the products from the converters will 
be treated in a distillation and refining section to sepa- 
rate the various fractions. It is anticipated that this 
demonstration plant will produce daily about 55 barrels 
of finished gasoline; 10 barrels of Diesel oil; 12 bar- 
rels of heavy oils and waxes; and 5 to 10 barrels of 
propane. 





ELECTRIC ROAD HEATERS 


used in Michigan's experiment in snow and ice 
removal on highways by radiant heat. 


Laboratory tests conducted in 1935 by the Engi- 
neering Experiment Station at Michigan State Col- 
lege and a more recent experimental installation made 
during the winter of 1947-48 by the Detroit Public 
Lighting Commission have indicated that the heating 
of pavement surfaces by electricity to remove snow 
and ice may be feasible and practical at nominal cost. 
e TRIAL.—<As a result of the above experimental work, 
the Michigan State Highway Department authorized 
the installation during the summer of 1948 of a 
1000-ft trial section on a regular construction project. 
It was believed that from a practical installation of 
this type a better knowledge could be acquired relative 
to cost data and performance of the system under 
winter conditions, according to a progress report re- 
leased by Charles M. Ziegler, Michigan State High- 
way Commissioner. 

e SURFACES.—The site selected for the experiment 
is on route M-102 at the west limits of Ferndale, a 
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suburb of Detroit. At this location, rout M-102 is a 
divided highway with the north roadway a concrete 
surface and the south roadway a bituminous surface. 
It is planned to study the relative construction and 
effectiveness of the method on two types of highway 
surfaces, bituminous and concrete. The test area for 
each type of surface is 500 ft in length and located 
in the inside lane only, of the two roadways. 

e@ ELEMENTS.—EFach installation uses heating ele- 
ments consisting of 98-ft lengths of 2- x 2-in. stand- 
ard concrete sidewalk reinforcing mesh composed of 
No. 14-gage galvanized iron wire, 18 inches wide. 
It was necessary to use this length of heating ele- 
ment because the pavement joints were at 99-ft in- 
tervals. Two heating elements were put in one pave- 
ment lane at 6-ft centers. At the end of each heating 
element, a 14- x 2-in. copper bar and terminal wires 
were brazed to permit connection to the source of 
power. In the concrete pavement the heating ele- 
ments were placed two inches below the surface. In 
the bituminous surface the elements were placed be- 
tween the base and top course. The top course was 
approximately 114 in. thick. The heating elements 
were coated with an insulating varnish to eliminate 
any possibility of electric shock to persons or animals. 
@ POWER.—The system has been designed to operate 
on approximately 50 watts per square foot of heating 
element. This value was determined from a former 
experiment by the Detroit Public Lighting Commis- 
sion to be the most practical for weather and power 
conditions in Detroit and vicinity. The e.m.f. is kept 
at 60 volts maximum. Both sides of the roadway are 
at the same potential and the drop along the roadway 
is 0.3 volts per foot. 

e CONTROL.— The control system consists of two 
recording temperature controllers, one for each road- 
way, and associated relaying. These controllers are 
operated by bulbs placed in the pavement halfway be- 
tween the heating element and pavement surface. 
When the temperature approaches freezing, the con- 
troller energizes the heating elements. After a suffi- 
cient rise in temperature, the controller turns off the 
heating elements. The present settings are 36F “on” 
and 38F “off.” These settings allow for the temper- 
ature gradient which exists between the surface of 
the roadway and the point below the surface at which 
the temperature detector is embedded. 

At the present time, the master control for this 

pavement heating installation is turned on by hand 
about one hour before a snow storm or ice condition 
as predicted by the local weather bureau, and is 
turned off by hand from observation of all conditions, 
both weather and pavement. 
e COSTS.—Complete installation costs or operating 
costs are not available at this time, since minor 
changes in the electrical equipment are still in prog- 
ress to improve performance. However, it is esti- 
mated that with electric rates at one cent per kilowatt 
hour, and the system using current only half of the 
time, operating costs for the 1000-ft section will be 
approximately 75 cents per hour. 
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FINNED TUBE PERFORMANCE 


tested in Lehigh University unit controlling heat 
exchange conditions for heating and cooling. 


Fundamental data covering the performance of 
finned tubing in heat exchange applications is being 
gathered by the Lehigh University Institute of Re 
search, according to Dr. Darrel E. Mack, director of 
the project which is a cooperative research program 
with the David E. Kennedy Corp. of Brooklyn, N. Y, 
e TEST UNIT.—For rapid determinations on the heat- 
ing, cooling, and refrigerating of air through the use 
of extended surface tubing, the Institute developed a 





Laboratory setup for finned tube tests. 


test unit which made possible simultaneously con: 
trolled conditions of temperature, air velocity, anc 
humidity. 

The five-element unit permitted the introduction 0! 
either steam or refrigerant into the tubing under test 
measured the air flow rate and air temperature, de 
termined the amount of moisture in the air, and re 
corded pressure loss through the coils. Controlled flov 
of refrigerant was made possible by an adjustabl 
Freon refrigerating unit, and humidity was varied b: 
use of spray humidifiers. 

The variability of the 35-ft test unit was required 
Dr. Mack explained, because of the use of finned tubin; 
under greatly varying conditions in unit air heater: 
air conditioning equipment, air cooled heat exchanger 
in chemical installations where cooling water is scare 
and in heat exchangers where space or weight is at. 
premium. 





NEW TEMPERATURE SCALE 


adopted as international standard at Paris cof 
ference to be used by Bureau of Standards. 


On January 1, 1949, the National Bureau of Stan 
ards began using the definitions of the Internationi 
Temperature Scale of 1948, both in its own researc 
program and in calibrating instruments for other sc 
entific and industrial purposes. Based on a draft pr 
pared by members of the Bureau staff, the new sca 
was adopted at Paris by the Ninth General Conferen 
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DESIGNED FOR 1-PIPE STEAM! 


New Modine Quiet-Seal Convector—Cuts Installation Costs— 
Reduces Piping Costs—Actually Gives You 2-Pipe Performance 
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WHAT IT 1S; The new Modine Quiet-Seal is a convector designed 
specifically for 1-pipe steam heating systems. It gives 
you all the economies of 1-pipe steam plus the superb heating comfort, in- 
dividual room temperature control, attractive styling and easy installation 
of the beautiful new Modine Convector Radiation line. Quiet-Seal’s design 
eliminates troubles that result when 2-pipe steam or hot water convectors 
are adapted to 1-pipe systems. Its one-way flow principle gives you noise- 
less operation, full heating capacity, fast positive air elimination. Water 
spitting is eliminated because Quiet-Seal’s built-in water seal insures free 
venting. What’s more, patented damper permits individual room tempera- 
ture control not available with ordinary radiators. 





HOW IT OPERATES: Quiet-Seal’s one-way flow principle ( proved 


in thousands of pre-war installations) is 
shown in cutaway illustration above. Steam enters inlet header (1), is di- 
rected into upper tubes (2), passes through these tubes (3), to cross header 
located at extreme right of illustration. At (4) and (5), steam and con- 
densate are directed to lower tube. Condensate, steam and air are returned 
through lower tube at (6), at which point air rises in header to air vent 
(7) where it’s freely discharged. Condensate is spilled into built-in trap 
(8), overflows water seal of trap (9) and drains into supply branch. All 
components of the Quiet-Seal Convector — except !/, inch shank, air vent, 
coupling, nipples and iron riser — are furnished by Modine. 


*Design and Mechanical Patents Pending 
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on Weights and Measures in October 1948, and the 
official text was approved for publication before the 
end of the year. This is the first revision of the Inter- 
national Temperature Scale since its adoption 21 years 
ago. The experimental procedures by which the scale 
is to be realized are substantially unchanged; but cer- 
tain refinements, based upon experience, have been 
incorporated to make the scale more uniform and re- 
producible. 

¢ BASIS.—The experimental difficulties inherent in 
the measurement of temperature on the thermody- 
namic scale (an ideal scale based on energy changes 
in a Carnot cycle) led to the establishment in 1927 of 
the practical scale known as the International Tem- 
perature Scale. This is based upon six reproducible 
equilibrium temperatures, or “fixed points,” to which 
numerical values are assigned, and upon specified in- 
terpolation formulas relating temperature to the indi- 
cations of specified standard temperature-measuring 
instruments. The scale is designed to conform, as 
nearly as practicable, to the thermodynamic Celsius 
scale as it is now known. At the present time, how- 
ever, it is possible to obtain values of temperature on 
the International» Temperature Scale more accurately 
than on any thermodynamic scale. The Ninth General 
Conference decided to abandon the designation Centi- 
grade and use Celsius instead. 

The International Temperature Scale of 1927 proved 
useful in providing a stable, uniform, and precise basis 
for obtaining temperatures. However, since the adop- 
tion of this scale, the increasing precision attained in 
temperature measurements had made it apparent that 
some revision was desirable in order that measure- 
ments of physical constants—for example, the freezing 
and boiling points of pure compounds—might be made 
on a more exactly comparable basis by laboratories in 
all parts of the world. Because of the present leader- 
ship of the United States in the fields of heat and 
thermometry, the major responsibility for proposing 
and obtaining agreement on the changes fell to the 
National Bureau of Standards. After many consulta- 
tions with scientists and laboratories in this country 
and abroad, the Bureau prepared a draft which formed 
the basis of the document finally adopted by the Gen- 
eral Conference as the International Temperature 
Scale of 1948. 
¢ POINTS.—The six fixed points of the 1927 scale 
were the boiling point of oxygen (—182.97°C), the 
freezing and boiling points of water, the boiling point 
of sulfur (+ 444.60°C), the melting point of silver 
(+ 960.5°C), and the melting point of gold (+1063°C). 
From —190° to +660°C, the measure of temperature 
was based on the indications of a standard platinum- 
resistance thermometer used in accordance with speci- 
fied formulas. From + 660°C to the gold point, a 
platinum-platinum rhodium thermocouple was the ref- 
erence instrument; and above the gold point, the op- 
tical pyrometer has been standard. 

@ CHANGES.—The same fixed points, with one slight 
modification, are specified in the 1948 scale, and the 
laboratory procedures for obtaining temperatures be- 
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tween fixed points are essentially the same as those 
previously used. Only two revisions in the definition 
of the scale result in appreciable changes in the 
numerical values assigned to measured temperatures, 
One of these is the change in the value for the silver 
point from 960.5° to 960.8°C, which affects temper- 
atures measured with the standard thermocouple. 
Thus, in the range between 630° and 1063°C, numeri- 
cal values of temperature are higher than on the 1927 
scale, the maximum difference being about 0.4 degree 
near 800°C. The adoption of a new value (1.438 
cm-deg) for the constant c, in the radiation, formulas 
changes all temperatures above the gold point. In the 
new scale, Planck’s radiation formula is specified in- 
stead of Wien’s for calculating temperatures above the 
gold point as observed with an optical pyrometer. Since 
Planck’s law is consistent with the thermodynamic 
scale even at high temperatures, this change removes 
the upper limit to the scale formerly imposed by the 
use of Wien’s law. 

There are several other important modifications in 
the scale which cause little or no change in numerical 
values for temperatures but serve to make the temper- 
atures more definite and reproducible. For example, 
the standard platinum resistance thermometer is to be 
used as a reference instrument from the oxygen point 
to the freezing point of antimony (about 630°C), 
rather than over the range from —190° to -+ 660°C. 
Platinum of higher purity is also specified for the 
standard resistance thermometer and standard ther- 
mocouple, and smaller permissible limits are given for 
the electromotive force of the standard thermocouple 
at the gold point. 





BUILDING RESEARCH 


to be coordinated by government — industry - 
education advisory board. 


The National Research Council announced last 

month that its new Building Research Advisory 
Board (H&V:3:49:p.57) had met and organized 
itself into a non-partisan, fact-finding group fol 
government, private industry and educational insti 
tutions, to help mobilize American research talent of 
a public service basis to produce facts aimed at pro 
viding more and better building construction, includ: 
ing housing for more people at lower cost. 
e FACT FINDING.—The board will not directly engag' 
in research activities but will limit itself to present 
ing facts, based on the best available scientific infor 
mation, according to Dr. Frank B. Jewett of Shor 
Hills, N. J., chairman of BRAB. 

The Building Research Advisory Board is not con 
stituted to carry on research activities itself, accord 
ing to Chairman Dr. Frank B. Jewett, but it wi 
stimulate and encourage research activity at existini 
facilities of private industry, educational institution 
and the government. The board believes that it 
maximum service to the nation can. best be achieve 
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The Master Reference Book 
of the Industry 


Price $7.50 
Blue Cloth Binding 6 x 9 inches 


AIR CONTAMINANTS—Shows latest acceptable limits for 
toxic gases, presented from the viewpoint of the industrial 
hygiene engineer. 


AIR DISTRIBUTION — Illustrates methods of obtaining 
proper air flow and distribution. Formulas for air flow and 
charts for graphical solution of problems are included. 


AIR DUCT DESIGN—Air friction chart based on recent 
studies of A.S.H.V.E. Research Laboratory. Includes method 
of correcting for pipe roughness. Formulas and tables for 
circular equivalents of rectangular ducts. 


CODES—Convenient reference list of 115 codes and stand- 
ards relating to Heating, Ventilating and Air Conditioning. 
COOLING LOAD — Presents methods of determining com- 
ponents of cooling load. Principles of periodic heat flow 
applied. Summer design information given for 315 localities. 


Simplified method of calculating heat gain through walls 
and roofs. 


DRYING SYSTEMS—Typical dryers illustrated. Methods of 
drying described. Computations and examples included. 


FLUID FLOW — Basic theory of fluid flow through pipe, 
nozzles, and orifices, presented clearly and concisely. 


OWNING AND OPERATING COSTS — Shows method of 
establishing actual cost of air conditioning to the owner. 


PHYSIOLOGICAL REACTIONS—Results of many years of 
A.S.H.V.E. Research summarized and presented in useful 
tables and charts. 


REFRIGERATION—Simple presentation of the different re- 
frigeration cycles, and brief treatment of most commonly 
used equipment arrangements and controls. Emphasis is 
placed on application of refrigeration. 





Now Ready! 


The NEW 1949 Edition of 
HEATING VENTILATING AIR CONDITIONING 


Thoroughly revised and brought up-to-date 
— 80 additional pages of new technical data. 
This new Edition contains 52 chapters packed 
with up-to-the-minute data, tables, charts, etc., 
on current engineering practice, together with 
complete Index and Catalog Data Section 
featuring equipment and materials for all 
types of heating, ventilating and air condi- 


tioning work. 


TYPICAL SECTIONS 


GUIDE 


THERMODYNAMICS — Includes tables of most recently 
determined properties of moist air and water from —160F 
to +212F. 


WARM AIR SYSTEMS —Gravity and forced circulation 
system design presented in accordance with latest accepted 
practice for both large and small systems. 


Published by 


AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 


CLIP AND MAIL TODAY! 











HEATING AND VENTILATING, APRIL, 1949 


AMERICAN SOCIETY OF HEATING AND VENTILATING 


ENGINEERS, 51 Madiscn Avenue, New York 10, N. Y. 


Enclosed is $7.50 for standard edition of Heating Ventilating Air 
Conditioning Guide 1949; please send me a copy. It is understood that 
1 may return it within 10 days, if it is not satisfactory, and you will 
refund my money. 


TTI oss ans eae gg 


Cn i i nosis crsnnscesncinnessiiss sdiennisitnenenanmeianttietiain 
(HV) (PLEASE CHECK ONE) 


(0 CONSULTING ENGINEER CT OPERATING 

(1 MANUFACTURING EXECUTIVE CF UTILITY 

CD CONTRACTOR (1 GOVERNMENT DEPARTMENTS 
COINDUSTRIAL «—«§«-_—§-_— (i [ enueeesesscccccccscrccccccccccccccccrcccccccccsconece 


(State Other Classifications) 
Remittance Required With Order. Enclosed Check [] or Money Order 1 
Canada and Foreign Countries Please Remit in U. S. Dollars 
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Neel 
CHAMPION 





II 
GAS and OIL 





BURNING 


HEAVY DUTY FORCED 
AIR UNITS FOR 
LARGE SPACE HEATING 
REQUIREMENTS 




















II DIRECT FIRED UNIT 






















Wide Range of Applications 


These units have proven practical and 
economical for most types of public, 
commercial and industrial buildings. 
National Champion heaters are the 
product of over a half century of ex- 
perience in this field and the latest 
edvanced engineering features of these 
units have been tested in a rapidly 
increasing range of actual installations. 








SS 


A self-contained unit with 
adjustable discharge heads 
for positive heat delivery 
in any direction. Stream- 
lined fire box of high heat 
end corrosion resisting 
Type 310 Stainless Steel 
insures a far longer life 
of service and satisfaction. 
Tear Drop combustion 
chamber design and con- 
vector tube arrangement 
affords complete efficient 
air wipage of all heating 
surface at minimum re- 
sistance. Available in 
models for central heat- 
ing systems employing 
supply and return ducts. 





te] 


























GENERAL CAPACITY DATA 
A 

Model Dimensions (inches) =" 
Number Btu Cfm hp length-width-height Shivpins 
S. 

T.D.— 25 250,000 3,600 % 60 32 81 1,300 
T.D.— 40 400,000 5,400 1 60 32 81 1,350 
T.D.— 50 500,000 6,600 ll, 80 32 81 1,780 
T.D.— 70 750,000 8,800 2 80 32 81 1,855 
T.D.— 80 800,000 10,200 3 80 48 81 2,110 
T.0.—100 1,000,000 12,500 5 80 48 81 2,200 
T.D.—125 1,250,000 15,300 5 100 54 103 3,000 
T.D.—150 1,500,000 19,400 72 100 54 103 3,250 








|| NATIONAL HEATER 








may 


eal 


COAL FIRED 


FORCED AIR UNIT 


Specifically constructed and de- 
signed for stoker and hand 
firing with blower position at 


of casing, this unit em- 


bodies all the features of other 
NATIONAL heaters for greater 
satisfaction and economy of 
operation. Can be quickly and 
efficiently converted to light 
oil, heavy oil or gas firing as 
future fuel costs and supplies 


necessitate. 


e Write for Literature 








NATIONAL HEATER (CO. 


CLEORA & VANDALIA STREETS 
ST. PAUL 4, MINNESOTA 
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by giving the widest distribution to well-authenti- 
cated facts on controversial subjects. It will leave to 
others the interpretation as to what courses of action 
might be justified by these facts, said Dr. Jewett. 

e OBJECTIVE.—While the first meeting of the board 
was exploratory in nature, and it was recognized that 
some time might elapse before methods of operation 
and policies can be established on a permanent basis, 
several decisions were made that have started the 
board moving toward its ultimate objective. 

Among these are: 

1. The board instructed a subcommittee under the 
chairmanship of Dr. Jewett to proceed at once 
in selecting a candidate to be recommended to 
the board as a permanent, full-time director, 
responsible for carrying on the board’s activi- 
ties and building up a technical staff for this 
purpose. 

2. A commission was accepted from the Federal 
Housing and Home Finance Agency to under- 
take a study of why modular coordination has 
not found wider practical use in home construc- 
tion in spite of its extensive technical develop- 
ment. Since the board does not yet have a tech- 
nical staff of its own, a subcommittee was ap- 
pointed to subcontract this work; supervise the 
study and pass on the adequacy of the report 
submitted. 

8. The board agreed that the initial efforts of the 
permanent director, when selected, should be on 
exploring experimentally the best methods for 
analyzing the research needs of the building 
construction industry and the extent to which 
these needs are being investigated at the present 
time. Areas which seem to be most in need of 
research assistance would be selected for ‘Bte 
liminary investigation. 

4. The board authorized its temporary executive 
committee to carry on the board’s activities un- 
til the next meeting is called and to accept, sub- 
contract, and supervise any further commissions 
which the board may be offered and which it 
seems logical to accept. 


It was estimated that $100,000 a year will be 
needed to finance the non-partisan activities of the 
Building Research Advisory Board. These funds are 
now being collected from various elements of the con- 
struction industry. 





NEWS BRIEFS 


© The Federal Power Commission has agreed to pass 
directly on the application of Texas Gas Transmission 
Corporation to construct an 800-mile natural gas pipe- 
line from Texas to Ohio, thereby waiving the inter- 
mediate procedure requiring a recommendation by the 
Trial Examiner. Texas Gas has already taken many 
steps to have the proposed $73,500,000 project in 
operation by the end of the year. 
(More News Briefs on page 130) 
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KRITZER * 


THE NEW HOT WATER 
HEATING UNIT THAT 
CAN BE INSTALLED 
QUICKLY — CHEAPLY 


Permanent 

Lightweight 

Economical 
Designed to fit 
easily into all 
structural areas 


@ Start at once to install Kritzer Radiant Coils 
on your jobs—it’s easy to do and profitable for 
ou—cuts down on estimating—first cost is the 
hist cost. This new radiant heating unit is 
simple—just aluminum radiating fins mechani- 
cally bonded to %”, 3” center copper tubing. 
Each coil section is fabricated to fit snugly be- 
tween joist or stud spacings of 12”, 16” or 24”. If 
coil sections are hung below joists, 2” furring 
strips are added for ceiling suspension. Using 
Kritzer Radiant Coils saves labor—two men in 
a few hours can completely install the whole 
heating layout right up to the pump manifold— 
and do it, just as soon as the Reuing is up. No 
extras. No call-backs. Kritzer is permanent— 
once it’s in, it’s in. 
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_radiant coils for 
heating 


ceiling, wall or floor areas 


Kritzer “Red Head” 
Hangers specially man- 
ufactered for coil sus- 
pension from joists. 
Assures accurate posi- 
tioning always. 





(oa © am Ga 7 2901 LAWRENCE AVENUE 
“ ILLINOIS 























You can do more work 

every day 
when you bend pipe 
with 









Portable 
Bender 


Work goes faster when you bend 
on the job — either original in- 
stallation, radiant heat or re- 
Pair. Fewer joints to leak in the 
future, less friction, more satis- 
faction for your customers and 
@ bigger profit for you. Do.as 
hundreds everywhere are al- 
ready doing. Write for illus 
trated data bulletin. Dept. 12. 


Tal Bender, Inc. Milwaukee 2. Wisconsin 
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NICHOLSON TRAPS 
SPEED UP CIRCULATION 


of Steam 


7 REASONS WHY: 


1. BIG DISCHARGE, 2 
to 6 times average 
traps. 


2. NO AIR - BINDING. 
Discharge both air 
and water. 


3. NO FREEZE - UPS. 
Drain completely 
when cold. 


4. NO DRIBBLING. Close tight when steam is in trap. 
5. NO ADJUSTMENT needed for varying pressures. 


6. NO WATER-LOGGING. Operate on lowest tem- 
perature differential, 5° to 15°, depending on 
trap size and steam pressure. 


7. LOWEST STEAM WASTE. As little as 1%. 


5 TYPES for every indus- 
trial application. Sizes 4” 
to 2”; pressure to 225 Ibs. 


Bulletin 1047 or see Sweet’s 


W. H. NICHOLSON & CO. witccs"Skhae. ea. 
Valves * Traps * Steam Specialties 


[_ 
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BEND COLD 
PIPE QUICKLY, 
EASILY... 
RIGHT ON 
THE JOB! 





with a GREENLEE HYDRAULIC BENDER 


Yes, make pipe bends “‘right on the job”’. . . exactly where 
and when you need them! And do the job swiftly, accurately 
with a GREENLEE Hydraulic Pipe Bender. 

Bends pipe up to 4%”. Simple to operate, easy to carry, 
set up and shift from job to job. With a GREENLEE ove man 
makes smooth, precise, uniform bends in but a few minutes. 
Speeds your piping installations, cuts costs on labor and 
materials. In timesavings alone, the GREENLEE pays for 
itself quickly. 

Ideal for radiant heating jobs, too. For com- 
plete details write for free Bender Booklet E-201. 
Greenlee Tool Co., Division of Greenlee Bros. 
& Co., 2324 Twelfth Street, Rockford, Illinois. 


GREENLEE 


- Sor 
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(News Briefs continued) 


© Two continuous mining machines are now being 
manufactured. One is by Joy Manufacturing Co., 
Pittsburgh, Pa., who claim their new machine performs 
the whole mining cycle of cutting, drilling, blasting, 
and loading two tons a minute by means of carbide 
ripping bits on bit chains. The other machine is by 
Sunnyhill Coal Co., Pittsburgh, Pa. It is called the 
Colmol and uses rotary chipping heads. 


© A $1 million contract for refrigeration equipment 
has just been signed by Carrier Corp. with Bergen 
Fiskeindustri A. S., Norway. When completed in 
1952 the plant will be one of the largest of its kind in 
the world and will increase Norway’s capacity to pro- 
duce frozen fish and other foods by 82,000 tons a year. 


@ Approximately $6 million in cash and securities has 
been given to the Carnegie Institute of Technology by 
The W. L. and May T. Mellon Foundation to establish 
the nation’s first graduate school of industrial admin- 
istration. At least $1 million of “he Foundation’s gift 
will be used to erect a building on the Tech campus 
and about $5 million to endow the new school. 


© The Construction Industry Information Committee 
has announced that more than 80,000 public construc- 
tion projects have been started since the end of the 
war. The total includes more than 7,200 educational 
projects on schools, colleges, and libraries. 


® Continuing consumer demand for non-ferrous con- 
vector-radiators in new and modernized homes, apart- 
ments, schools, hopitals and other institutional build- 
ings is reflected in total shipments of 412,019 convector 
units in the first nine months of 1948, according to a 
report from the Convector Manufacturers Association. 


© An out-of-doors testing station in Miami, Florida, 
provides maximum exposure to the sun’s rays for 
weather testing of materials and products. Sam Tour 
& Co., Inc., of New York have arranged for setting 
up the testing materials. 


® New York City’s newest skyscraper under construc- 
tion at 100 Park Avenue will be completely air condi- 
tioned. Jaros, Baum & Bolles are the consulting en- 
gineers. The structure will be 36 stories high and 
will cost $20 million and feature an unique zone sys- 
tem for conditioning independently both inner and 
outer spaces of each floor. 


© The New York Association of Consulting Engineers 
has endorsed Governor Dewey’s program to standard- 
ize local building codes in New York State and offered 
the assistance of the association in working out tech- 
nical details. 


© Factory sales of mechanical and automatic coal 
stokers of all sizes for the year 1948 totaled 85,378 
units as compared with 68,908 units in 1947. 


® Exhibit space in the National Oil Heat Exposition 
to be held in Boston May 16 to 20 is over 95% taken, 
according to A. E. Hess, managing director of the 
Oil-Heat Institute of America. 
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SERIES “BB” 


qial BOILER BURNERS 


AUTOMATIC GAS BOILER FIRING 










PACKAGES 


For boilers up to 180 horsepower. Bryant 
Boiler Burners are assembled as complete 
packages including single or twin nozzle ‘‘Pow- 
R-Semblies” and all necessary protective and 
control equipment. Write for Data Sheet 4F-1 
describing complete package. 


BRYANT INDUSTRIAL DIVISION 


Affiliated Gas Equipment, Inc. 
1020 LONDON ROAD « CLEVELAND 10, OHIO 











AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 


OF PRESSURE, TEMPERATURE, 
LIQUID LEVEL ETC. 


SIMPLE TO ADJUST FOR THE 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


WRITE FOR CATALOG GOO‘. PLEASE 
MENTION THIS PUBLICATION 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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24-inch 


EXHAUST 
FAN 


WITH MOTOR 


$19.95 


OD 28 x 28 





This Coupon and $19.95 entitles you to a 24” belt 
drive exhaust fan complete with 110 volt, 60 cycle 
motor. Regular $59.00 list. Order MUST be re- 
ceived before May 2, 1949. Shipment made in 
rotation only. Wholesale price usually $29.50 (also 
this price without coupon). 
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COMBINE IN THIS 
“WORLD'S FINEST AIR FILTER” 


“ *h PEAS Ss PUTT ITA 4% IP RE {ys 2. 
NOEL BOLLE INOTLLE IN 
, fi 
CGS; 

ey 
x 
‘4 


y, 4 ea fe, 
1a BEY iy Vn. Vie 
(66 f y 
sf 8 4 


#\ 
s. i 
OKA: 
vA: 


YY 


GAY, 
UL, fi tg 
: - 


LLA bh 
5 re ,; ft; F 


% TTA 
Yi, ii Vt 





ry 





Here’s your ‘Quality filter of the year’’ 
. . . the new R-P ALUMALOY Self-Seal 
Air Filter . . . combining two of the most 
important R-P achievements in modern air 
cleaning efficiency. The frameless R-P 
Self-Sealing edge prevents by-passing un- 
filtered air and offers extra filtering sur- 
face to the extreme edge. Unique “‘air- 
scrubbing’ multi-layered baffle-pattern of 
lifetime ALUMALOY filter-media catches 
and holds more dirt, dust, soot and pollen 
| with minimum air resistance. 

be There’s a great selling story in this R-P 
~ ALUMALOY Self-Seal air filter . . . a story 
of dollars and cents advantages in forced 
air furnaces, air conditioning and venti- 
lating systems possible only with the re- 
chargeable R-P ALUMALOY Self-Seal fil- 
ter. Write for your copy of new Techni- =| 
Data Sheet. to 
RESEARCH PRODUCT3 CORPORATION 


DEPT. S, MADISON 10, WISCONSIN 


CD FILTERS ... for FINER LIVING “<== 


CHOSEN AS STANDARD EQUIPMENT BY LEADING MANUFACTURERS 
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ABSTRACTS AND REVIEWS 


(Concluded from page 116) 


CLASSIFYING WARM AIR SYSTEMS — The Research 
Advisory Committee and the Installation Codes Com- 
mittee of the National Warm Air Heating and Air 
Conditioning Association have authorized a publica- 
tion termed “A Yardstick for Classifying Warm Air, 
Winter Air Conditioning Systems.” This 23-page 
illustrated booklet attempts to explain for the benefit 
of the homeowner what constitutes a good warm air 
winter air conditioning system with specifications he 
and his architects should have for a quality installa- 
tion, and with features a heating contractor could offer 
in accordance with the best modern practice. Many of 
the basic terms are illustrated and described. Good and 
poor design practices are illustrated. Price, 60¢ a copy. 
National Warm Air Heating and Air Conditioning 
Association, 145 Public Sq., Cleveland 14, Ohio. 





CORROSION TESTS OF IRON AND STEEL PIPES—In a 
publication issued by the American Society for Test- 
ing Materials, information is presented on laboratory 
corrosion tests of iron and steel pipes. It is contained 
in a paper, “Laboratory Corrosion Tests of Iron and 
Steel Pipes.” Continuous flow laboratory corrosion 
tests of ten types of uncoated ferrous pipes were made 
over periods of time extending up to ten years. The 
corroding medium was Washington, D. C., tap water 
continuously circulated through columns of the test 
samples. Corrosion was measured as loss of weight 
and depth of pits in relation to the time of exposure. 
While most of the pipes corroded at somewhat similar 
rates, there were small but real differences in the 
corrosion of some materials. American Society for 
Testing Materials, 1916 Race St., Philadelphia 3, Pa. 


HOUSING IMPROVEMENT SINCE 1940—The Construc- 
tion Industry Information Committee of the Pro- 
ducers’ Council, Inc., has released an 11-page booklet 
on “Our Housing Improvement Since 1940” which 
presents through text and tabular material changes 
that have taken place in the housing picture. This 
booklet discusses improvement in occupancy standard, 
improvement in the quality of nonfarm housing, in- 
crease in the number of private toilets and baths, 
number of persons per room occupying dwelling units, 
volume estimates of housing inventory and construc- 
tion and technical notes on the estimates of housing 
improvement. This publication, which is No. 9 of a 
series, may be obtained by writing to the Committee 
at Room 706, 815 15th St., N.W., Washington 5, D. C. 


MINERAL WOOL INSULATION STANDARD —In_ the 
joint sponsorship of the National Bureau of Stand- 
ards and the Industrial Mineral Wool Institute, a 
26-page commercial standard numbered CS105-48 has 
been prepared on mineral wool insulations for low 
temperatures. This standard supersedes the 1943 edi- 
tion and includes a number of major additions to 
bring the material up to date. The standard covers 
loose, granulated felt; industrial batt; and board or 
block forms. Industrial Mineral Wool Institute, 441 
Lexington Ave., New York 17, N. Y. 
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Are Insulation 
P Values Permanent? 
4 [READ WHAT AUTHORITIES SAY:] 
L 
a 
ir, 44 
ge 
fit AUTOMATIC any loose insu- 
ir SHUTTER lations settle down from year to year, produc- 
he With ALL THE ing areas that are eventually without insula- _ 
la- FEATURES tion. Insulation,” by DaLzELL AND MCKINNEY 
er published by American Technical Society. 
0 “ e e 
; @ “Conductivity may 
~ by 1 hundred per cent, dependin 
vy. Front View—Closed vary y severa unare pe P § 
ng entirely on the arrangement of the fibers.” 
Dr. J. L. Finck 
IT TAKES THE LOAD OFF THE FAN! In Bureau of Standards Research Booklet No. 243. 
Aluminum louvers open fully, permitting capacity fan “i 
a operation. New heavy reinforcement strip adds strength @ “For each grade of 
st- and long life to the louvers, assures quiet operation and fibrous material. a certain optimum density 
| perfect counterbalance, prevents rattling. Deep shroud ; eth ‘ 
ry protects shutter from high winds. Tie-rod, brackets and exists. For densities greater and less than this 
ed bearings inside frame, not exposed to weather. Special density the seen: will increase.” 
nd finish resists corrosion. Many other features. : Dr. J.L. Finck 
de Illustrations and details of the complete Air-Flo line. 
he @ “Aluminum foil ex- 
er A C p C posed in a vertical position since 1929 to the 
ast IR ONDITIONING (0) DULG An Son dust and fumes in the Heat Measurement Lab- 
ht 2340 W. LAFAYETTE BLVD. + DETROIT 16, MICH. oratory, M.I.T. Samples of this foil have been 
re. removed from time to time and the emissivity 
“ determined. Over a period of 10 years, no 
e e e . e e b>) 
, . appreciable change in emissivity was found. 
or Central Heating History of PP g Sane ro B. Wixes 
a. of Massachusetts Institute of Technology 
THERM-O-TILE 
on Reg. U. 8. Pat. Off. Infra is Permanent in Insulation Values 
r0- , x4 Has lowest conduction—|! part x4 
let Underground Steam Conduit mass to 431 of low-conductive air. 
ch ' , 
IN 1936. In 1936 leading magazines began to feature 
yes Federal Housing Projects. Therm-O-Tile was chosen for Thermal Factors Stamped on Every Infra Carton 
“ a aa yee ad Aiterte, Ga-—eugptying Nest to mare Infra C Factors and Rockwool Equivalents 
in- IN 1949. See our page advertisement in the January psy C.052 Heat Flow Down, equals 6” Rockwool. 
issue of Heating, Piping & Air Conditioning, page ” 
hs, It tells about eight huge modern housing projects in New C.083 Heat Flow Up, equals 3.97” Rockwool. 
ts, York City alone, all using Therm-O-Tile. We will soon C.10 Lateral Heat, equals 8-1 /3” Rockwool. 
ic- tell you about more. 
ng " . - , ¥ . 
- tronger__ More offcient. Lew. Write FOR FREE 32-PAGE BOOKLET: 
ee —=_ “Simplified Physics of Thermal Insulation” 
C. Architects and engineers use it as a hand- 
book, and colleges as a text, on heat transfer, 
he condensation, vapor, mold, radiant heating, 
id- etc. Contains chart of k, C, R and U factors 
a __ Therm-0- of all insulations, of all thicknesses, weights, 
Tile is com- e,e 
1as pletely illustrated densities. 
and described in Bul- 
a4 letin 381. Ask for a copy. Address Dept. HV 
le 
to Sold and installed by Johns-Manville Construction MULTIPLE ACCORDION ALUMINUM AND 
" Units in all Principal Cities. 
aT’ TRIANGULAR REFLECTIVE AIR CELLS 
or 
he H. W. PORTER & CO., Inc. INSULATION, INC. 
823-V Frelinghuysen Ave. Newark 5, N. J. 10 SABOE BGS 10 Murray St. NY..NY. N. Y., N.Y. 
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| MSCORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


OILS—AIR 
S—ALL TYPES 


All copper spiral fia 
tube construction with 
the tubes formed or bent 
permits uniform expan- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are helt- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric: 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 


A time proven heating 
wnit, modern stream- 
lined in design, quiet, 
yet its rugged construc. 
tion adapts it to all 
types of installations, 
guaranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating element, indie 
vidual spiral fin tubes 
free to expand without 
strain on joints.Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


GEL rd 8100 
DETROIT 11, MICH. 
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NEW CATALOGS 


Hot Water Heating 


Janitrol triple service hot water heating systems are 
described in a 12-page booklet which shows how the 
triple service may be used for hot water heat by con- 
vector or radiant panel as well as for domestic hot 
water at different temperatures for household func. 
tions. — Surface Combustion Corporation, Toledo 1 
Ohio. 


Em, 
—— 
—— 











Air Conditioning Coils 


Direct expansion, steam, and water air conditioning 
coils are described and illustrated in a 42-page cat- 
alog including selection data, steam properties, “K” 
factors, friction factors, and psychrometric tables and 
charts.—Kramer-Trenton Co., Trenton 5, N. J. 60 


Residential Gas Boiler 


The new 22 series National gas boiler is described 
in a 12-page bulletin No. 542 available in six sizes for 
both hot water and steam heating systems with rat- 
ings from 25,200 to 93,800 Btu per hour. Roughing- 
in dimensions and data tables for various gases are 
included.—The National Radiator Company, Johns- 
town, Pa. _ 61 








Blast Furnace Gas Burners 


Ways and means to utilize waste fuels are covered 
in a two-colored bulletin on the Peabody line of blast 
furnace gas burners.—Peabody Engineering Corp., 
580 Fifth Avenue, New York 19, N. Y. 62 


Scotch Boilers 


Johnston Scotch boilers are described and illustrated 
in bulletin 506, 4 pages. Line includes boilers for 
high pressure and low pressure service and packaged 


steam generators.—Johnston Brothers, Inc., Ferrys- 
burg, Mich, _...--.------------ 63 





Insulated Piping Systems 


Two new booklets deal with problems involved in 
insulated piping distribution systems. Ric-wiL catalog 
section 480-2 presents engineering data for under- 
ground steam distribution and covers layouts, load 
estimating, steam flow charts and tables. Section 480-3 
presents typical engineering drawings and reproduces 
actual drawings used in a variety of insulated piping 
installations—The Ric-wiL Company, Dept. A28, 
Union Commerce Bldg., Cleveland, Ohio. 64 


Boiler Working Pressure Data 


Maximum allowable working pressures for water- 
tube and fire-tube boilers have been assembled in the 
form of a table, data card No. 113, which. lists the 
maximum allowable working pressures in pounds per 
square inch for seamless and _ electric-resistance 
welded carbon steel tubes or nipples for different 
diameters and gages of tubes conforming to certain 
A.S.M.E. specifications.—The Babcock & Wilcox Tube 
Co., Beaver Falls, Pa. 65 
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Triangle 


ePROVEN 
DESIGN 


eBUILT-IN 
CUSHIONS 


eNEW LOW 


Send for 
Details Today 


SPECIAL MOUNTING 


TRIANGLE M/ 


396 DIVISION STREET 





B&G 
WARM-AIREA 
SYSTEM 


Sensationally different! Never before such 
an opportunity to sell Hot Water Boilers 
and Forced Circulation Equipment for low- 
cost homes! 


BELL & GOSSETT COMPANY 


Morton Grove, Illinois 











HOSE FOR USE IN ANY INDUSTRY! €- 


LIGHT, STRONG, FLEXIBLE 


FLEXAUST 


SPIRAL-REINFORCED HOSE 


Flexaust is suitable for a wide variety of suction and pres- 
sure uses in ventilation, dust collection and fume control. 
SIZES 114 inches to 24 inches. Write for full information 
on this all-purpose hose. Various Flexaust types, acces- 
sories, and other hose types also available: 
BLOFLEX PORTOVENT 


Non-reinforced collapsible Ring-reinforced retractable 


AMERICAN VENTILATING HOSE CO. 


Dept. HV-4, 15 Park Row, New York 7, N. Y. 
Branch Offices: New Orleans, La. ; San Francisco, 
Calif,; Washington, D. C. 

Plant: Amesbury, Massachusetts 
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FOR YOUR REQUIREMENTS 


We Roll ANGLE RINGS to your specifications 
accurately with uniform curvature — also Tees, 
Channels, Bars and special shapes — with or 
without rivet or bolt holes. 

Saves time and effort when you use them on 
the job. Made all sizes to fit your needs — 
complete circles or any part thereof. 

Used for reinforcing tanks, joining pipe or 
smoke stacks, installing air conditioning fans, 
and thousands of other uses. 


Write for Standard Sizes and Discounts 


NATIONAL METAL FABRICATORS 


2140 S. SAWYER AVENUE CHICAGO 23, ILLINOIS 
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THE AIR YOU BREATHE SHOULD BE AS PURE AS THE WATER YOU DRINK 


6 WAYS 


to reduce labor 
and material costs 
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1. No time-wasting align- 
ment necessary—with ILG 


Direct-Drive Centrifugal . 


Fans, just slip motor into 
supporting motor ring and 
bolt it into place. 


2. No special motor bases 
to require extra work. 


3. No belts or pulleys to 
increase labor and material 
costs—install ILG fans on 
floor, wall, or ceiling. 


4. No belt or chain guard 
to buy and install—fan 
wheel mounted directly on- 
to motor shaft. 


5. No chance of motor 
overload when resistance is 
less than calculated with 
**BC”’ type. 


6. Noneed forexcess horse- 
power. Soundisolationand 
air control are quick, easy, 
economical. 


NEW CATALOG— illustrates and describes all lines of Centrifugal Fans. 


Send coupon or phone. 


{LG ELECTRIC VENTILATING CO., 
2858 North Crawford Ave., Chicago, Ill. 


Les: 
CERTRIFUGALTONS 


Offices in more than 40 Principal Cities. 


0 Send free copy new Catalog No. 248. 


Firm Name 











Piping Joint Data 


Data on mechanical pipe joints are offered in No. 
6.01 in the Tube Turns series of folders on piping 
engineering. Bulletin covers standard steel pipe 
flanges with drawings, tables and specifications.— 
Tube Turns, Inc., Louisville 1, Ky. 


Air Test Instruments 


A 6-page bulletin describes and illustrates gages, 
pitot tubes, smoke bombs, and other instruments for 
air measurement and analysis. —E. Vernon Hill & 
Co., 6826 W. Highland Ave., Chicago 31, Ill. __.... 67 


Automatic Filter 


The Staynew Model A-3 four stage automatic filter 
is described and illustrated in an 8-page bulletin. 
Filter has double curtains traveling on rollers and 
cleaned in bath of oil. Diagrams and capacity tables 
are included.—Dollinger Corp., 11 Centre Park, Roch- 
Es Te I setiecsincrnicerccnsccssenceniaheniniieaniiaiaanll 68 


Direct-Fired Heaters 


Counterflo forced air space heaters in capacities 
from 400,000 to 2,000,000 Btu per hr are described in 
a 12-page bulletin, No. 523. Units are direct-fired 
either by oil or gas and are used either with or with- 
out duct work in heating, ventilating, process drying, 
and curing.—Dravo Corporation, Heating Section, 
Dravo Building, Pittsburgh 22, Pa, _____.._-...___.----.69 


Dust Collectors 


An 8-page bulletin, No. D-491, shows typical in- 
stallations of Sly dust collectors —The W. W. Sly 
Manufacturing Co., 4700 Train Ave., Cleveland 2, 
tata n ui snpsciendtgnlaleaiea iamaaedlmnieannand ace 70 


Motor Bulletins 


The complete line of Emerson Electric capacitor- 
start and oil burner motors are described in two bul- 
letins, X6157 and X6160, respectively. Details of con- 
struction and dimension diagrams are _ included.-— 
The Emerson Electric Manufacturing Co., St. Louis 
21, Mo, _._.. scesselaicnlalbgis hie apnahdcieattiaedsaendamntaanalane 71 


Cooling Towers and Nozzles 


A looseleaf catalog describes water cooling equip- 
ment and industrial spray nozzles for refrigeration, 
air conditioning, and other fields where cooling towers 
and nozzles are used. Engineering information and 
data on cooling system designs are included. A special 
section describes atomizing nozzles for maintenance 
of constant relative humidity—Binks Manufacturing 
Co., 3122 Carroll Ave., Chicago 12, Ill, 72 


Fan Blades and Blowers 


Performance and dimensional data of fan blades 
and blower wheels are included in a 16-page catalog. 
Recommended scroll dimensions and complete blower 
assemblies are included.—Burden Company, 1000 N. 
Orange Dr., Los Angeles 38, Calif. 73 
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§o% INDUSTRIAL PLANT ENGINEERS 
CONSULTING ENGINEERS 
INDUSTRIAL HYGIENE ENGINEERS 
STUDENTS 
VENTILATING ENGINEERS 
ARCHITECTS 
SHEET METAL CONTRACTORS 


COMPLETE 


DESIGN INFORMATION ON 
EXHAUST SYSTEMS 
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2nd Edition Completely Revised 
3 This book tells how to design, build or buy an exhaust 
; ventilating system that will adequately and economically 
| answers ro rnase AMD many fom inion rssh yh dl rin 
‘ OTHER PRACTICAL QUESTIONS aii mit oenaaaaalie a paar oe ny 
IN A SINGLE HANDY VOLUME! ork, an presents its subject in straightforward, p 
engineering terms. It covers: 

What tal Id for ‘an 18-inch 

enna deab te tenes cnet patidiariiats @ Basic information on flow of fluids 
- payee = a on caluuaee neu Definitions and explanations of terms and fundamentals 
psn ab chee tee tae aout —— Design of exhaust hoods and how air flows through them 
) What single rule covers the design of exhaust Friction in ducts and how to calculate it 


What dimensions and what results are to be How to design piping, or ducts 


expected from exhaust slots on tanks such as 
” vats, plating tanks, etc.? 


- If state codes do not allow the use of equalizers 
in ducts, what is the preferred alternative? 


What are the recommended inlet velocities for 


® 

@ 

@ 
hoods for coarse particles? 

® 

@ Dust separators 

os] 


Low pressure conveyors for carrying bulk materials, 
such as grain or sawdust, by air stream 


: a air? @ Structural details System planning 
canopy type hood and a “floor sweep” have 
1 coefficients of entry and friction losses. What @ How to make measurements of air flow in the field 
are these values? 
Charts of friction losses in straight ducts are The book is a complete treatise; an exhaust system can be 
easy to find. Do you have equally usable P ‘ ° ° . 
i information on losses through elbow? completely designed from the information it contains, and 
q = a the least costly cleaning no other books are needed as references. 


| What is the effect of a change of 
d — on the characteristics of a r= ORDER FORM ee ae 
an 


al 

e What are four steps in determining THE INDUSTRIAL PRESS 

9 po ta — 148 Lafayette Street, New York 13, N. Y. 

2 Send me, postpaid, a copy of DESIGN OF INDUSTRIAL EXHAUST 


What simple formula gives the 
air volume through an _ exhaust 
hood? 


SYSTEMS, for which | enclose $3.50 in check or money order. | have the 
right to return the book in 5 days and money will be refunded. (Canadian 
and foreign price, $3.85, U. S. funds.) 


. 252 Pages 

” 120 Drawings, Diagrams and Charts. a 
g. Actual size, 5!/2” x 834”. 

. a ee ee 
3 $ 3 ° 50 GE vidictnwewne ene kan een emi Zone No. .-.-State.....--.- 
NG ae Te Position. .......-.--- 


POSTPAID IN U. S. 
3 HV-4/49 














SPECIFY MARLEY 





For PACKAGED” Cool Water 


«iar ented for ly conditioning 
nd refrigeration? 


is imades veer tase aieal widiiaavibed filling? 
Can be installed in limited space? 
. Operates indoors or outdoors? 
Requires no skilled operator? % 
apes: Pepe ec oes 
Ranges from 3 to 50 tons of efrigeration? 
Will soon pay for itself in water savings? 
Is aan by ey Guarantee? — 












Designed in two styles and. seven ‘lees, de compact : 
MARLEY AQUATOWER. packs more woos 
those extra tough jobs. . ae : 








THE MARLEY COMPANY, INC. 


KANSAS CITY 15, KANSAS 
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Aluminum Ducts 


Kaiser aluminum duct work is described and illus. 
trated in a 20-page brochure with specifications and 
recommendations for duct construction and tables of 
comparative gage numbers and weights.—Permanente 
Products Co., Oakland, Calif. _ 74 





Modulating Controls 


Sylphon modulating controls for heating, ventilat- 
ing and air conditioning are described in an 8-page 
folder with principal applications and drawings of 
hook-ups for unit heaters, radiators, cooling systems, 
etc.—Fulton Sylphon Division, Robertshaw-Fulton 
Controls Co., Knoxville 4, Tenn, -.---..-.------------- mere 75 


Automatic Controls 


Catalog 600B describes Mercoid automatic controls 
for heating, air conditioning, refrigeration and vari- 
ous industrial applications. An index is included for 
quick reference to control uses. Latest price list is 
included.—The Mercoid Corp., 4201 Belmont Avenue, 
Chicago 41, Ill. . 76 





Copper Tube Connectors 


Catalog No. 1949CP describes brass connectors for 
copper tube with photographs and price lists of vari- 
ous fittings. Bulletin is punched for looseleaf binding 
and a quantity discount sheet is included.—The Coup- 
lings Co., 55 E. 18th St., Chicago 16, Ill. _--.--.---..... 77 


Steam Trap Problems 


A 36-page booklet “Solving Steam Trap Problems” 
contains information for selection and installation of 
steam traps and direct trapping practice for unit 
heaters and kettles, kitchen and laundry equipment, 
steam mains, etc. Tables of specifications and capac- 


ities of Anderson traps are included. — The V. D. 
Anderson Company, 1935 West 96th St., Cleveland 2, 
Ohio. 18 





Roof Insulation 


Rock cork felt sided roof insulation is described in 
a 4-page bulletin with photographs and conductivity 


data.—Johns-Manville, 22 E. 40th St., New York 16, 
N.Y. - _ 79 
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TO OBTAIN COPIES OF TRADE LITERATURE liste 
in this issue, circle on the list below the publicatior 
wanted, using item number at the end of each review 
Print your name and address, mail to 


Editor, HEATING AND VENTILATING 
148 Lafayette Street, New York 13, N. Y. 


59 60 61 62 63 64 65 
66 67 68 69 70 71 72 
73 74 75 76 77 78 79 
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21" high free stand- 
ing model. Also 
available in 20” 
high recessed mod- 
el. Overall lengths 
range from 20” to 
64". 


@ Yes, they’re mew, and they’re profitable. AMCOIL Convectors 
have the features people want. Heating elements are all-copper 
and aluminum, and have the patented Amcoil Fin Surface for 
maximum BTU capacity. Only AMCOIL Convectors have 24” 
diameter Copper headers for maximum efficiency. All joints are 
copper-welded for leak-proof operation. Recessed or free-standing 
cabinets of heavy steel, baked-enamel finished. Complete with 
fittings for all steam or hot water heating systems. 

You haven’t seen your newest chance for convector business 
until you’ve seen the new AMCOILS. Send for Bulletin. 


Jobbers! 


rinformation 
—_— gerritories. 





HERE’S YOUR COVER FINISH 


No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 
——developed for war needs— now 
meets all requirements on installa- 
tions of all sizes. Easily applied, 
dries quickly, requires no painting. 
Write for Bulletin #14. 


THEARABOLMANUFACTURING Co. 
110 East 42nd St., New York 17, N. Y. ; 
1835 S. 54th Ave., Chicago 50, Ill. 
1950 16th St., San Francisco 3, Cal. 


ARABOL'! 





FITZGIBBONS 


For 63 years, the right name in 
STEEL BOILER HEAT 


A.S.M.E. CODE CONSTRUCTED 
HYDROSTATICALLY TESTED 
HARTFORD INSURANCE INSPECTED 
S.B.1. CODE RATED 


Fitzgibbons Boiler Company, Inc. 101 PARK AVE. NEW YORK 17,N. Y. 
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‘Ca aeemen 


122 WARREN STREET, EAST STROUDSBURG, PA. Sue. 


New York Office: 101 Park Avenue, Zone 17 
Offices or Representatives in Principal Cities 


. . - by PATTERSON - KELLEY 


Being “heat-transfer” specialists, 
it is only natural that long ago 
our engineers began to work on 
refrigerant coolers and kept pace 
with the fast growing industry. 
To combine efficiency and econ- 
omy in these units requires 
careful engineering based on a 
thorough knowledge not only of 
“heat-transfer” principles but of 
metals and their behavior under 
heat-transfer conditions. 

Yes, the list of users of Patter- 
son Coolers for Freon, Methyl 
Chloride, Ammonia and other re- 
frigerants is growing constantly. 
To those who study and compare. 
what is on the market, the reason 
is obvious... superior design and 
careful construction. 


Write for new bulletin which de- 
ecribes the latest type of Patterson Dry 
Expansion Type Cooler illustrated 
above. You will be interested, for exam- 
ple, in the refrigerant chamber which 
is machined from a solid billet of rolled 
carbon steel with welded-in partitians, 

















Cut (ests two ways 


By Modernizing Your Refrigeration With 
This New Condenser System 


@ Power savings and water savings combine to make 
money for you when you replace an old fashioned 
refrigerant condensing method with a modern Niagara 
AEROPASS Condenser. Either saving quickly returns 
the cost of the installation; both together make an impor- 
tant reduction in your operating costs for refrigeration. 

In this new method the refrigerant gas passes through 
two cooling coils. The first coil, air-cooled, removes the 
superheat and condenses oil vapor from the refrigerant; 
the second condenses the refrigerant by the evaporation 
of a water spray from its surface. The heat is transferred 
to the air; less than 10% of the water used in conven- 
tional condensers is consumed and you save the cost 
of the water and the cost of its piping, pumping and 
disposal. 

In addition the Niagara Aeropass Condenser controls 
the head pressure of your compressors at the lowest 
point for good operation, reducing your power bills. 
It does this automatically the year ’round, giving full 
capacity for peak summer loads and providing the 
greatest power saving in cold weather. 

Hundreds of experiences in all industries that use 
refrigeration demonstrate these benefits and prove that 
they give a lasting improvement in refrigeration plant 
operation. 


Write for Niagara Bulletin No. 103 
for further information 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. HV, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING 4} 
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HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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WHAT READERS SAY 


Ozone and CO Neutralizing 


EDITOR, HEATING AND VENTILATING 

We have noted with interest the article regarding 
“CO Exposure in Auto Repair Shops” which was in- 
cluded on page 85 of your November 1948 issue. The 
article gives conclusions from a study of such condi- 
tions and at one point comments on the inadequacy 
of ozone generators in eliminating the carbon monox- 
ide. Not mentioned, but we believe worthy of note, 
is the possible health hazard involved in the use of 
ozone generators in an effort to neutralize carbon 
monoxide. Entirely aside from the toxic oxides of 
nitrogen also formed with ozone-making equipment, 
the toxic hazard of any amounts of ozone which 
would be effective would be many times that of the 
carbon monoxide. 

The American Conference of Governmental Industrial 
Hygienists has adopted 100 parts per million as maxi- 
mum allowable concentration for safe exposure to 
carbon monoxide, whereas the comparable limit for 
ozone is only 1 part per million. In addition, it has 
been found by Clausmann (Compt. Rend. 150:1332, 
1910) and others that ozone, even when in concen- 
trated condition, gives only a slight reaction with car- 
bon monoxide to form carbon dioxide. For example, 
with a mixture in sunlight for 8 days only 2.8% car- 
bon dioxide was formed, and only 0.88% was obtained 
in darkness. Thus, even moderate concentrations of 
carbon monoxide would require for “neutralization” 
extremely hazardous amounts of the much more toxic 
ozone. 


Very truly yours, 


Norman Scott, Industrial Hygienist 
Industrial and Adult Hygiene Section 
Department of Health, Washington 


Seattle, Wash. 





Getting, Personal 


Max F. Mueller (Automatic De- 
humidification of Vented Enclo- 
sures, page 73) is a native of 
Michigan and a graduate of the 
University of Michigan, B.S. in 
Chemical Engineering, 1932. After 
graduation he worked in labora- 
tory and on pilot plant develop- 
ment for Dow Chemical Co. In 
1940 he entered the Ordnance 
Department, U. S. Army, on active 
duty. While serving overseas in 
Australia and New Guinea he be- 
came impressed with the tremen- M. F. Mueller 
dous waste of equipment caused . 
by rust, rot and fungus deterioration. On his return to the 
U. S. he was appointed by the Ordnance Department as 
research coordinator of a program to determine methods 
of preserving military equipment for a period of 20 years 
without major disassembly. At the end of the war he 
received the Army commendation medal for this work. 
He joined the Davison Chemical Corp., Baltimore, Md., in 





APRIL, 1949, HEATING AND VENTILATING 








e, 



















vi BROWN BAYCE-HEET 


the New Aluminum Fin Baseboard 


GIVES YOU THESE SELLING ADVANTAGES! 
2 EASY TO INSTALL! 


| 
| om 7 
al 5 ft. unit weighs less than 
AA 12 Ibs. Only 3 simple wall 
Z mK brackets necessary. Each in- 
=——s stallation takes only a few 

| minutes. 








MORE HEAT! 


1080 B.T.U. per lineal foot 
with 215° water temperature 
through 54” copper tubing 
and 6 aluminum fins to the 
Closed top and open front prevent inch. 134” x 334” fins have 
wall streaking from heat rise. Smart amazing heat area due to an 
design protrudes from wall only 1%”. exclusive beading process 
Housewives find its removable front which accounts for added tur- 
panel handy-for-cleaning. bulence and stiffening. 


| BROWN 
a tm Sm deka PRODUCTS COMPANY 


Other Specifications i 
Brown Bayce - HEET 


Made to your order. 
FOREST HILLS 


CLEAN AND NEAT 














Details Today! 








Write for complete 
NEW YORK 




















TOWERS 


Thoroughly Engineered* 
... Adequately Sized 







\THREE\ LEADING ines *For Longer Life 
Coourg tewers and Trouble-Free 
» Gas Equipment for Performance 

FIVE \MAJOR FIELDS 


Chemical, Natural Gas, 
Petroleum, Power 
and Refrigeration. 


EQUIPMENT DIVISION 


©1949 908 Grand Ave. Kansas City 6, Mo. 


Representatives 


in Principal 
Cities ENGINEERS e CONSTRUCTORS ¢ MANUFACTURERS ) 


for the CHEMICAL, PETROLEUM, GAS & POWER industries 
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e SOLID BRASS 
e SELF-CLEANING 


e FOR WORKING 
PRESSURES Up 
To 175 POUNDS 


For decades Roberts Water Gauges 
have been a standard of quality 
wherever tubular glass gauges are 
used. 


Modern design—made of solid brass 
with plenty of strength. Self-clean- 
ing feature keeps lower part of 
gauge from clogging with scale. 





Special packing allows free expan- 





sion of glass, avoiding breakage. 


COMPRESSION GAUGE COCKS 


Solid brass, durable, with 
seats that stand long use. 
Model shown has stuffing box. 





Also offered in light pattern 
less stuffing box. 


AIR COCKS—STEAM GAUGE COCKS 


Roberts makes air cocks of all 
types and steam gauge cocks 
for pressure gauges. 









All sizes — 1/8" up to 1/2". 





Write for information on 
Roberts Gauges and Cocks. 












THE ROBERTS BRASS MANUFACTURING Co. 


Manufacturers of Brass Goods 
for Steam, Water, Gas and Air 












5435 WEST FORT ST. e¢ DETROIT 9, MICH. 
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Good service is measured by how well it is tuned 
to your needs for plumbing and heating supplies. 
The proper materials, at the proper place, at the 
proper time is insurance that your jobs will pro- 
gress smoothly and efficiently without costly de- 
lays. Hajoca Corporation, with more than 33,000 
products at 31 Branches from New Jersey to 
Florida, is tuned to supply you promptly with 
America’s leading plumbing and heating equip- 
ment and materials. , 


ONE OF 33,000 PRODUCTS... 
Tuttle and Bailey Copper Couvettins 





ek 


ae 


7" 


The efficient, modern way to heat homes is with 
Copper Convectors. Developed over a period of 
years, today’s Tuttle and Bailey Convectors are 
at the top in economical and completely satis- 
factory heat radiation. The coming warm months 
are ideal times to modernize heating systems. 
And remember, your local Hajoca Branch is ready 
to supply you with T & B Convectors, as well 
as all the pipe, valves, fittings and other plumb- 
ing and heating supplies you require. 
Mail the coupon below for complete 


information and descriptive literature about 
Tuttle and Bailey Copper Convectors. 





Please send at once latest Tuttle and 
Bailey literature about Copper Convectors. 


Company 
Address 














Your Ncme. 











P-8 


RAJOCA CORPORATION 


31 Branches Serving the Atlantic Seaboard 
From Newark to Tampa and inland to Chattanooga 
Consult your local telephone directory for your nearest branch 
General Offices: 31st and Walnut Street Bridge 
Philadelphia 4, Pa. 
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1945, and continued this work as consulting engineer to 
Army Ordnance. One phase of his work resulted in develop- 
ment of the Solar Radiation Breather. He is a member of 
the American Institute of Chemical Engineers and is a 
registered engineer in the state of Maryland. 


Harold M. Hendrickson (Air 
Conditioning Retail Food Stores. 
page 77) is chief engineer for 
the Ralph E. Manns Company, 
refrigeration engineers and con- 
tractors of Los Angeles, Calif. He 
was educated at the University of 
Washington, Seattle, Wash., re- 
ceiving the degree of Bachelor of 
Science in Mechanical Engineer- 
ing in 1927 and his professional _ 
mechanical engineer’s degree in 
1935. He has been associated with 
the refrigeration and air condition- 
ing industry since 1923, having 
been in the employ of York Corp., Carrier Corp., and vari- 
ous consulting engineers and architects. From 1945 to 1947 
he was employed by the Safeway Stores, Inc. of Oakland, 
Calif. to assist in the design of store air conditioning and 
plant refrigeration systems. Mr. Hendrickson is a member 
of the American Society of Heating and Ventilating En- 
gineers, and was president of the Southern California 
Chapter in 1938. He is a fellow of the American Society 
of Refrigerating Engineers and has served for the past five 
years as a member of the A.S.R.E. Standards Committee. 
He has also authored several engineering Application 
Data sections and chapters for the A.S.R.E. Data Book, 
and is a registered professional mechanical engineer in 
California. 





H. M. Hendrickson 





. . - Since the Last Issue 


W. B. Connor Engineering Corp., New York, manufac- 
turers of Dorex activated carbon air purification equipment, 
announce the following distributor appointments for their 
apply storage units: McCune Co., Youngstown, Ohio, for 
Ohio, western Pennsylvania and northern West Virginia; 
John Bacon Co., Gasport, N. Y., western and northern New 
York; Trobaugh Homestead, West Frankfort, Illinois, for 
southern Illinois and Indiana, and Frost Insecticide Co., 
Arlington, Mass., for New England. 


Walter H. Holt, manager of the Fan Merchandise and 
Standard Apparatus Department, Buffalo Forge Co., Buf- 
falo, New York, was elected president of the Propeller Fan 
Manufacturers’ Association at the annual meeting held at 
Atlanta, Ga., in February. 


Carlos Morgan has been appointed acting advertising 
manager for Penn Electric Switch Co. He succeeds J. R. 
Netedu, former manager, who resigned to enter the adver- 
tising agency business. Mr. Morgan, who has been with 
the Penn Electric Switch Co. for the past 13 years, was 
formerly assistant advertising manager and has been con- 
nected with the company’s advertising activities for several 
years. 


J. L. Young, Jr., sales representative for Wolverine Tube 
Division (Detroit) with headquarters in Houston, Texas, 
has been promoted to manager of southwestern sales. Mr. 
Young will headquarter in the company’s Houston office 
and guide Wolverine sales throughout Texas, Arkansas, 
Louisiana, Oklahoma, and supervise operation of the com- 
pany’s Mill Depot in Houston. 
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Glenn D. Culbert, 1006 DuPont Circle Bldg., Washington, 
D. C., has been appointed sales representative of American 
District Steam Co. 


E. H. Davison has been appointed general sales manager 
of the Williams Oil-O-Matic Division of Eureka Williams 
Corp. Formerly manager of heating sales, Mr. Davison 
assumes the dealer-distributor sales supervisory duties of 
w. A. Matheson, whose resignation as executive vice presi- 
dent of the corporation became effective February 18th. 


John S. McElwain has been appointed sales manager of 
the merchandise department for the Avery Engineering 
Co. Mr. McElwain is a graduate of the University of 
Virginia, served five years with the Armed Services, and 
has been Chicago representative of the Lemco Products Co. 


Two new salesmen for Taylor Instrument Companies, 
one located at Portland, Oregon, the other at Los Angeles, 
have been appointed. A. M. Wallace, Portland, is a grad- 
uate of the University of Denver and also spent four years 
at Newark College of Engineering, Newark, New Jersey. 
R. M. Garrett, Los Angeles, is a Chemical Engineer from 
Ohio State University and also holds a Master’s Degree 
in Business Administration. 


The American District Steam Co. of North Tonawanda, 
N. Y., has announced the appointment of Lyman D. Warner 
as vice president. Mr. Warner will assist Samuel J. Childs, 
executive vice president and general manager. Mr. Warner 
was formerly sales manager of The Crocker-Wheeler Elec. 
Mfg. Co. of Ampere, N. J. 


Announcement has been made by the Packaged Air Con- 
ditioning Sales Division of United States Air Conditioning 
Corp. that Refrigeration Equipmet.t Co. of Kansas City, 
Mo., has become a major distributor selling usAIRco store 
conditioners, window air conditioners and console room 
conditioners through branch offices in Wichita, Topeka and 
St. Joseph, Mo., as well as the main office in Kansas City. 


Clifford M. Lewis, who served two terms as director of 
the Stoker Manufacturers Association, has been named 
sales promotion manager of Canton Stoker Corp., Canton, 
Ohio, manufacturers of industrial and commercial stokers. 
Mr. Lewis held the position of sales manager of Anchor 
Stove and Range Co., prior to joining the Canton Stoker 
organization ‘n 1948. 


Sigmond Moroh has been named 
chief engineer of National Air Con- 
ditioning Inc., Johnstown, Pa. Mr. 
Moroh will have complete respon- 
sibility for all engineering phases 
of the company’s TEG Conditioner. 
Mr. Moroh previously served as 
consultant to the Research Corp. 
of New York on its triethylene gly- 
col dehumidification equipment. Mr. 
Moroh has conducted extensive re- 
search on the application of tri- 
ethylene glycol to air conditioning 
units. He supervised extensive tests on such equipment 
in the Climatometer Laboratory of The Pennsylvania State 
College and has done development and application work 
on the Research Corporation’s all-steel cooling tower. Mr. 
Moroh holds a B.S. degree in physics from New York 


University and is a member of The American Physical 
Society. 





S. Moroh 


Advancement of John J. Kramer to the position of vice 
President of the American Thermal Industries, Inc., man- 
ufacturers of air conditioning equipment, has been an- 
nounced. Mr. Kramer has been associated in the air con- 
ditioning and refrigeration field since 1936, and for the 
Past two years has served as general manager for the 
Ameri-therm line. 
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KOOLSHADE DOES the WORK 


of 25,000 TONS of ICE 
on this building | 
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Keep rooms 
up to 

15° COOLER 
all summer 
with 
KOOLSHADE 


Sun Screen 


KoolShade on 100 
square feet of sun- 
exposed window 
has the cooling 
effect of a ton of ice 
each day. During the long, hot 

summer, KoolShade on a building will have given the 

same cool comfort as a tremendous block of ice. 

KoolShade is the most effective shading device known. Its 
sturdy, paper-thin, bronze louvers, permanently set at a 17° 
angle, reflect and radiate up to 87°% of the sun’s heat rays out- 
side windows—keep inside temperatures up to 15° cooler. 
Think what this means in terms of heat load reduction on air- 
conditioning installations—how much it adds to results from 
fan-type ventilating equipment. Visibility through KoolShade 
is excellent . . . there’s no loss of light and air. Write today for a 
sample and for heat load data. 


KOOLSHADE ADVANTAGES 


Low maintenance cost—no painting . . . no fire or wind hazard . . . long- 
lasting . . . prevents sun-fading of furnishings . . . excellent insect protec- 
tion . . . easy and inexpensive to install. 


MOOLSHADE sun screen 


INGERSOLL STEEL DIVISION 
*Trade Mark Property of Borg-Warner Corporation 
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Whether you've ever used “K” fittings or not, 
we ask you to pick one up and examine it closely. 
Notice the smooth walls inside and out. Notice the 
clean, sharp threads and chamfered entrances. 

You can tell by looking at a “K” fitting that it’s 
sound and symmetrical. If you sawed it in two, you’d 
find the walls of even thickness; the entire casting 
close-grained and free of defects. 

Over the last sixty-odd years, “K” fittings have 
earned an enviable reputation for their fine quality of 
workmanship and material. They’re the kind of fittings 
you like to install because they make up easily and 
stand up indefinitely. Specify them when you order. 





THE 3000 SHAPES AND SIZES OF ‘'K'' CAST-IRON FITTINGS INCLUDE: 
STANDARD AND EXTRA HEAVY SCREWED FITTINGS 

STANDARD FLANGED FITTINGS 

STANDARD AND EXTRA HEAVY COMPANION FLANGES 
DRAINAGE AND SPRINKLER FITTINGS 






















PRECISION FITTINGS 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 


COMBINED MARKET FACILITIES with Malleable Iron 
Fittings Company, Branford, Conn., and 
Kuhns Bros. Co., Dayton, Ohio 
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Promotion of V. W. Blackney to assistant to the pregi. 
dent and appointment of J. Roy Knox as general manager 
of sales has been announced by United States Radiato, 
Corp. Mr. Blackney was formerly director of sales in the 
distribution division. A graduate of Colgate University, 
he started with United States Radiator in 1916. Mr. Knox 
was formerly manager of the Pittsburgh branch. After 
graduation from the University of Pittsburgh, he joined 
United States Radiator in a sales promotion capacity. 


B. W. Alvey has been appointed supervisor of water 
heater sales for Frigidaire Division, General Motors Corp, 
During the recent war, Mr. Alvey was associated with the 
War Production Board in Cincinnati, Ohio, as a product 
specialist and joined Frigidaire as a range and water 
heater sales representative in August, 1945. 


Jan S. Irvine has been appointed manager of the Detroit 
branch office of Owens-Corning Fiberglas Corp. Although 
the present corporation was formed in 1938, Mr. Irvine 
has been continuously associated with the development 
and sale of Fiberglas products since 1931, when he joined 
the industrial materials division of Owens-Illinois Glass Co, 
Upon formation of the Fiberglas Corp. in 1938, he became 
sales manager of the air filter division, was manager of the 
New York office from 1940 to 1947, and sales manager of the 
transportation division from 1947 until his appointment as 
Detroit manager. In that post he succeeds E. E. French, 
who has resigned. 


The A. B. Judd Supply Co. of Houston, Tex., has been 
appointed a distributor for Tube-Turns, Inc. 


McQuay, Inc., announces the reappointment of the Hal. 
berg Co., 3423 Farragut Rd., Brooklyn 10, N. Y., as the 
heating and air conditioning representative in Brooklyn 
Long Island, and Staten Island, New York. 


Air Conditioning Distributors, Inc., 791 Tremont St., Bos 
ton, announce their appointment as New England distribu 
tors of the De-Hu-Matic evaporative cooling unit manu 
factured by the Great National Air Conditioning Corp., : 
subsidiary of United States Air Conditioning Corp. of Min 
neapolis, Minn. 


G. Curt Eggleston, regional field service engineer fo 
Delco Appliance Division of General Motors since 193% 
has been named southwestern regional manager for Delco 
Heat and Delco Water Systems sales. 


John J. Hall, formerly vice presi- 
dent and general manager of sales, 
has been elected president of the 
Richmond Radiator Co., an affiliate 
of the Reynolds Metals Co., with 
general offices at 19 E. 47th St., 
in New York City. Mr. Hall joined 
Richmond, manufacturers of plumb- 
ing fixtures, gas boilers and warm 
air furnaces, in May, 1944. Prior 
to his association with Richmond, 
Mr. Hall was vice president, gen- J.J. Hall 
eral sales, of American Radiator 
and Standard Sanitary Corp. During the war Mr. Ha 
served as deputy vice chairman for industry operations 
the War Production, Board. Also announced by Richmotr 
is the election of P. E. Winnia as executive vice preside! 
and M. H. Temple as vice president and treasurer. M 
Winnia, formerly vice president in charge of purchasin 
joined Richmond in January, 1945, as general purchasil 
agent. Mr. Temple, formerly treasurer, joined Richmo! 
in March, 1945, as comptroller. i 





Air-Maze Corp. announces the appointment of Minor Do 
as factory representative for the state of Michigan. ™ 
Dow replaces Harry W. Lutz, who has been with the Co! 
pany for many years and is now changing locations. M 
Dow’s office is at 412 Curtis Building, Detroit 2, Mich. 
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Ss. W. Corbin has been appointed assistant manager of 
the Industrial Divisions of General Electric’s Apparatus 
Department. Mr. Corbin also is manager cf the Resale 
Industries Division, a position he assumed in 1943 and will 
retain along with his new appointment. He served as sales 
manager of the machinery manufacturers section of the 
Industrial Department from 1937 to 1943. 


Baker Refrigeration Corp., for- 
merly Baker Ice Machine Co., Inc., 
has announced the appointment of 
Cc. M. Hatcher to the newly created 
post of advertising and sales pro- 
motional manager. 

For the past year, Mr. Hatcher 
was associated with the Coca-Cola 
Bottling Works of Nashville, Tenn., 
as advertising manager. Prior to 
this he was advertising and sales 
promotion manager of Universal 
Cooler Division of International De- 
trola Corp. of Marion, Ohio, who also manufacture refrig- 
eration products. Announcement is also made of the ap- 
pointment of Walter T. Martin as industrial engineer at 
Baker. This appointment is effective immediately and 
Mr. Martin has already assumed his new post at Baker’s 
South Windham, Maine, plant. He will have complete 
supervision of all time, motion, and methods engineering. 





C. M. Hatcher 


At the Tenth Annual Meeting of the Propeller Fan 
Manufacturers’ Association, held at Atlanta, Georgia, 
February 16-17, 1949, the following officers were elected for 
the ensuing year: W. H. Holt, president; Lyman C. Reed, 
vice president; L. O. Monroe, secretary-treasurer. Mr. Holt 
is manager of Fan Merchandise and Standard Apparatus 
Department of the Buffalo Forge Co., Buffalo, N. Y., and 
Mr. Reed is president of Reed Unit-Fans, Inc., New Orleans, 
Louisiana. 


At the Twenty-Third Annual Meeting of the Industrial 
Unit Heater Association, held at Chicago, Illinois, January 
24, 1949, the following officers were elected for the ensuing 
year: H. S. Wheller, president; L. D. Mandell, vice presi- 
dent; L. O. Monroe, secretary-treasurer. Mr. Wheller is 
president of the L. J. Wing Manufacturing Co., N. Y., and 
Mr. Mandell is vice president of the C. A. Dunham Co., 
Chicago, III. 


At the Thirty-Second Annual Meeting of the National 
Association of Fan Manufacturers, held at Hot Springs, 
Virginia, March 3-4, 1949, the following officers were elected 
for the ensuing year: Edgar F. Wendt, president; R. A. 
Wasson, vice president; L. O. Monroe, secretary-treasurer. 
Mr. Wendt is president of the Buffalo Forge Co., Buffalo, 
N. Y., and Mr. Wasson is vice president and general man- 
ager of the Clarage Fan Co., Kalamazoo, Mich. 








INDUSTRIAL DEGREE-DAYS 
February, 1949 








City | 55F Base 45F Base 
Baltimore, Md. _.......-.-------eeeeeceeeeceeeeeee 330 115 
Buffalo, | 7 rEReReT: 650 370 
Chicago, Ill... 707 428 
Cleveland, Ohio ............................. 582 312 
Detroit, Mich. ...... eee 682 402 
Indianapolis, Ind. .............................. 558 282 
New York, N.Y. .....0---cceccceeeceeeceeeeees 456 210 
Philadelphia, ene rermoeeee ee 407 173 
Pittsburgh, Pa. ..........-----e.cc0ceeceeeeee-e 427 184 
St. Louis, MO. 2.2.0... -oeccocccceccececeeeceeeeee , 502 239 
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JOE RAMSETTER... 


the multi-job man! 


Fastening jobs like those illustrated are all in 
a day’s work for JOE RAMSETTER. With his 
light, self-powered RAMSET TOOL and 63 sizes 
of pins and studs, he can set up to 50 fasteners 
per hour, to cut costs and finish the job faster. 

No chipping, no drilling, no plugging. No 
electric or air lines. Prepare the RAMSET TOOL 
in 30 seconds. Then, place it against the work 
and RAM! The fastener is set instantly, tightly, 
easily. We teach any alert, careful workman to 
‘“RAMSET’”’, in 30 minutes. 

For fastenings in steel, concrete and other 
hard-to-work materials, RAMSET pays big divi- 
dends in time and money. Use the coupon for 
complete information. Stemco Corporation, 
Cleveland 16 (Rocky River), Ohio. 

In Canada—Globe Machine Tools, Batawa, Ontario 


amset 


ES —rastenine SYSTEM D> 
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4 

g Stemco Corporation, : 
Cleveland 16 (Rocky River), Ohio 

f Please send details and arrange for demonstration of E 
g RAMSET FASTENING SYSTEM. 4 
§ Name a 
i Company. 3 
| Address if 
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AUTOMATIC SAFETY SHUT-OFF VALVE 


for 





Canadian Degree-Days for February, 1949* 





——— 
Cumulative, 

















COMMERCIAL AND INDUSTRIAL APPLICATIONS February | Sept. 1 to Feb. 28 
General Coutrots City 1949 | Normal | 1948-49 | Normal 

| —_——. 
| Calgary, Alta. ................ 1739 1355 7204 6666 
Aiea V-110 Charlottetown, P.E.I. ...... = 1338 5243 5666 
Crescent Valley, B. C. .... 121 1112 6323 5743 
| MANUAL RESET VALVES Edmonton, Alta. ........... 1876 1501 7876 7299 
Fort William, Ont. ........ 1669 1582 6862 7204 
Controls air, gas, oil, steam or water. They are Grande Prairie, Alta. .... 1960 1456 8371 7456 
ffected by dirty, vi hrahet ‘at Halifax, N. S. ................ 1090 1170 4563 5068 
| fluids. Highly desirable where attention of atten. London, Ont. 2-2... 1081 1240 = 4728 5253 
ree die ee ee Medicine Hat, Alta. ...... 1722 1406 7063 6438 

dant is required before resuming service. V-110 is Moncton, N. B. .......-.--- 1294 1392 5554 6106 

| equipped with trip-free mechanism; if the safe elec- Montreal, P. Q. ...........-.. 1249 1460 5185 6108 
| tric limit control condition does not exist, it can 0a — seteeceseeee sg cane oa an 
ttawa, Ont. .................- 2 

| neither be opened favors held open, once the valve Penticton, 6. Cc. ........... 1179 969 5620 4779 
has automatically closed it must be reopened Porquis Junction, Ont..... 1694 1764 7015 8064 
manually. Usable in any temperature, pressure or Prince George, B. C. ...... 1655 1305 7512 6677 

flow control circuit or as a flame safety control. — — a aan ais poo oa 

egina, Sask, ................ 137 

TWO- WIRE «© CURRENT FAILURE © EXTERNAL St. John, N. B. ............- 1182 1266 5038 5652 

OPERATOR + ADJUSTABLE * MAXIMUM FLOW Saskatoon, Sask. ............ 2013 1635 8352 7911 

Available in 2” to 6” LPS Toronto, Ont. ...............- 985 1206 4288 5154 

Pre Ea) alias Vancouver, B. C. .......... 868 736 4413 3797 

For complete specifications request literature. Victoria, B. C. .............. 762 689 3871 3414 

21.4 Windsor, Ont. ...........-.--- 972 1148 4218 4877 

Winnipeg, Man. ..........-- 1994 1775 7762 = 809) 





*These data are supplied th h_the courtesy of the Meteorological Division, 


801 ALLEN AVENUE Air Service Branch, Department of Transport, Canada. 


GLENDALE 1, CALIF 
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Manepoclsrors of Anlomaic retsure Jomnertclure £€ Jlow Controle 
FACTORY BRANCHES: BRYNGHAM 3) « STON (16! ¢ CHICAGO'S 


CENVER (10 © DETRCIT (Bi ¢ CLEVELAND (15! © HOUSTON 


Coy Vee en 
J © KANSAS CIT 
NeEwyORe 17 © SAN FRANCISCO 7 ¢ SEATTLE ! 
OISTRINUTORS IM PRINCIPAL CITIES 


eo PHILADELPHIA 4) © PITTSBURGH 2) 











COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


a Le 
Questions About 


POWER CONFERENCE — 1949 Midwest Power Conference, 
sponsored by Illinois Institute of Technology, and including ses- 
sions on heating and air conditioning and on the heat pump 
(9:00 a.m. and 10:30 a.m., respectively, on April 20) at Hotel 
Sherman, Chicago. Conference director, Roland A. Buden- 
holzer, Illinois Institute of Technology, 3309 South Federal St., 
Chicago 16, Illinois. -...............--.-.-----s00+-- APRIL 18-20, 1949. 


PROFESSIONAL ENGINEERS CONVENTION—22nd annual con- 
vention, The New York Society of Professional Engineers, Inc., 
at Hotel New Yorker, New York. E. J. Quirin, vice president, 


RADIANT 
| HEATING 





H Frederic R. Harris, Inc., 27 William Street, New York 5, 
— AR rccsansssnnensnnarinnsieninenmnanansiconsaninesntitl APRIL 21-23, 1949. 
neem ANTHRACITE CONFERENCE—7th annual Anthracite Confer- 


ence at Lehigh University, Bethlehem, Pa. Prof. A. Copeland 
Callen, head of Department of Mining Engineering, Lehigh 
eee eee MAY 5-6, 1949. 


L. P. GAS CONVENTION AND SHOW—Annual convention 
and trade show of the Liquefied Petroleum Gas Association, 
at Palmer House, Chicago, III. Howard D. White, executive vice 
president, 11 S. LaSalle St., Chicago 3, Ill. ..MAY 9-11, 1949. 


INSTRUMENT MEETING — Fourth annual spring meeting, 
Instrument Society of America, at Royal York Hotel, Toronto, 
Ont., Canada. Secretary of Society, 1117 Wolfendale St., 
Pittaherghs 12, Pa. ......cccoccncscccorscssccccsssssssed MAY 12-13, 1949. 


step design and installation procedure, OIL BURNER SHOW—National Oil Heat Exposition and annual 
this volume is a dependable manual of convention, at Mechanics Hall, Boston, Mass. —— he 
ready-to-use information on a timely Oil-Heat Institute of America, Inc., 6 E. 39th St., New or ’ 
and important subject. N.Y. ceesecececesessesenssesenesesenensesnenenessseseesenens MAY 16-20, 1949. 


THE INDUSTRIAL PRESS | sr!) SPECIALTY MEETING — Annual meeting of te 


National Steam Specialty Club, at Skytop Lodge, Skytop, Pa. 
148 Lafayette Street e New York 13, N. Y. 


Building Owners 


Here are the basic principles, the ex- 
perience-proved facts, the practical 
466 Pages working data on applications of radiant 


309 Illustrations energy for heating and cooling, and 


embedded pipe for snow removal. 
$6.00 


Everyone interested in this heating 
method will find the answers to his 
questions in this thorough treatise. 

—— Covering every phase of the subject, 
Postpaid in U. S. from first principles to actual step-by- 
Add 50¢ Canadian 
or foreign postage 


J. M. Naab, vice president, Leslie Co., Lyndhurst, N. J 
s seaalleindemaadhaietpiueneshualieaa iene ena MAY 18-20, 1949. 
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NDHA MEETING—Annual meeting, National District Heating 
Association, at The New Ocean House, Swampscott, Mass. 
John F. Collins, Jr., secretary of Association, 827 N. Euclid 
Ave., Pittsburgh 6, Pa. ............2....22.22.2..---- MAY 24-27, 1949 


PLUMBERS CONVENTION AND SHOW—1949 convention and 
exposition of the National Association of Master Plumbers, at 
Cleveland Public Auditorium, Cleveland, Ohio. Secretary of 
Association, 1106 K St., N.W., Washington 5, D. C. 

siete icomiiaeiiandiniiatbaiinceiiaiiakia MAY 30-JUNE 2, 1949. 


ASRE MEETING—36th spring meeting, American Society of 
Refrigerating Engineers, on the Steamer Richelieu, from Mon- 
treal, Quebec, for the Saguenay River cruise. M. C. Turpin, 
secretary of the Society, 40 West 40th Street, New York, 
Tk Wik. senceasenneiennnniinnutiaaatamnaniiibelal JUNE 5-9, 1949. 


CONTRACTORS CONVENTION — 60th annual convention, 
Heating, Piping & Air Conditioning Contractors National Asso- 
ciation, at Hotel Statler, Detroit, Mich. Joseph C. Fitts, sec- 
retary of Association, 1250 Avenue of the Americas, New 
RE EE Wie nina cntinnacitantiinnictinnienciniiiin JUNE 8-10, 1949. 


STOKER MEETING—Annual meeting, Stoker Manufacturers 
Association, at French Lick Springs, Ind. Headquarters not 
announced. Marc G. Bluth, executive secretary of Association, 
307 N. Michigan Ave., Chicago 1, Ill. ...... JUNE 13-14, 1949. 


1-B-R SHORT COURSE—Third |I-B-R short course on steam and 
hot water heating systems, sponsored by the University of 
Illinois and 1-B-R, on the university campus at Champaign- 
I SI sapeitetniccisccenttensntnnnencnntilenininennicteii JUNE 14-17, 1949. 


ASHVE MEETING—Semi-annual meeting, American Society of 
Heating and Ventilating Engineers, at Hotel Nicollet, Minne- 
apolis, Minn. A. V. Hutchinson, secretary, 51 Madison Ave., 
i Sn JUNE 20-22, 1949. 


WARM AIR CONVENTION — Mid-year convention of the 
National Warm Air Heating and Air Conditioning Association, 
at Edgewater Beach Hotel, Chicago, Illinois. Managing 
director, George Boeddener, 145 Public Square, Cleveland 14, 
TUE: seaeniiadinineisd sn ashaknsdaianeieicaiinaiansiiiiia .....JUNE 21-22, 1949. 


INSTRUMENT CONVENTION—1949 convention of the In- 
strument Society of America, at Municipal Auditorium, St. 
Louis, Mo. John McCaffery, assistant executive secretary of 
Society, 1117 Wolfendale St., Pittsburgh 12, Pa. 

EE RE eT Te SEPTEMBER 12-16, 1949. 


PLUMBING AND HEATING MEETING — Annual meeting of 
the Plumbing and Heating Industries Bureau, at Palmer House, 
Chicago, III. Norman J. Radder, secretary of Bureau, 35 E. 
Wacker Dr., Chicago 1, Ill. .........2....222...2-.. OCTOBER 5, 1949. 


WELDING AND METALS MEETING—1949 Annual Meeting of 
the American Welding Society, in conjunction with the National 
Metals Congress, tentatively at Cleveland Hotel, Cleveland, 
Ohio. Secretary of Society, 33 W. 39th St., New York 18, 
ee i sot neeninisietinaenaatiel OCTOBER 16, 1949. 


AGA CONVENTION—1949 annual convention, American Gas 
Association, at Chicago, Ill. For details, contact secretary, 
AGA, 420 Lexington Ave., New York 17, N. Y. 

ht Sigma agama ach aii hia OCTOBER 17-20, 1949. 


PUBLIC HEALTH MEETING — 77th annual meeting of the 
American Public Health Association, and meetings of related 
organizations, at the Hotels Statler and New Yorker, New York 
City. Dr. Reginald M. Atwater, executive secretary of the 
Association, 1790 Broadway, New York, N. Y. 

dieiseceicseieiaeatiieibiaisicecaialiapidel itantiahaanaitiiastasncanaial OCTOBER 24-28, 1949 


REFRIGERATION SHOW—<6th All-Industry Refrigeration and 
Air Conditioning Exposition, at Atlantic City, New Jersey. 
R. K. Hanson, show director, REMA, 1107 Clark Building, 
Pittsburgh 22, Pennsylvania. ..........-- NOVEMBER 14-18, 1949. 


ASRE CONVENTION—46th annual convention, American So- 
ciety of oe re Engineers, at Edgewater Beach Hotel, 
Chicago, III. C. Turpin, secretary of Society, 40 W. 40th 
St., New York, AN i: inaanebadenasiall DECEMBER 4-7, 1949. 


HEATING AND VENTILATING SHOW—Southwest Air Con- 
ditioning Exposition of the International Heating and Ventilat- 
ing Exposition, State Fair Grounds, Dallas, Texas, under the 
Quspices of the American Society of Heating and Ventilating 
Engineers. Charles F. Roth, manager of the International 
Exposition Company, Grand Central Palace, New York 17, 
5 ee ane JANUARY 23-27, 1950. 


HEATING AND VENTILATING, APRIL, 1949 





Paracoil 


AIR CONDITIONING 


REFRIGERATION 





Freon Condenser 
Steel Shell — C. I. Chamber 
Finned Copper Tubes 
A Typical PARACOIL Preduct 


PARACOIL Units For Air Conditioning and Refrigeration - 


EVAPORATORS BRINE COOLERS 
CONDENSERS WATER CHILLERS 
RECEIVERS 


Special Designs for 
The Process Industries 


Built for All Commercial Refrigerants 
Finned or Bare Tubes 
Straight or U Type Tubes 


Designed to Any Stationary or 
Marine Code 


Paracoil Engineers Have Been Designing General 
Heat Exchange Apparatus For Almost Half a Century. 
There is No Substitute for Experience. 


WE SOLICIT YOUR INQUIRIES 


DAVIS 


ENGINEERING CORPORATION 
1063 East Grand Street, 30 Rockefeller Plaza, 
Elizabeth 4, New Jersey New York 20, N. Y. 
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